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(54)Title: PROCESS FOR PRODUCING TARGET SUBSTANCES BY FERMENTATION 




Access which aims at efficiently producing a target substance by fermentation while regulating the extra^hromosomal retention 
and detachment of a gene. The process comprises culturing and propagating a microorganism which retains a gene disadvantageous y acting 

r^oduction of the target substance and a plasmid containing the replication origin of the temperature sens.tmty wherein the gene 
cToaWe ort^nibLg ts fimct ton" located exclusively on the plasmid at a temperature allowing the plasmid to replicate, then effectmg the 
^uu^^S^^^ the plasmid cannot replicate to thereby detach the plasmid from the cells, and then contmu.ng the culture to 
thereby efficiently produce the target substance. ________ 
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mm* 

«-T&»*5^ ft* i^tiB<b£l*fctt±ft«mt 

15 0Hx.fi. 3 'J f 'J »!? A • 5 * A(D L - 'J v>4II t L 

U>^t Kay^--tf (JUT. THDj <hl^) Lfc^#lftrf><*a 
*=>ft"Cl^<5 (Nakayama, K. et al.; J. Gen. Appl. Microbiol. 7(3), 
145-154(1961)). CCD <fc 5 fc£»8UCfcL\T f*. L-'J v>^fi£S^ 

TJU^t: K**6 L -Tfc^E-fe 'J >££j£-r&SJE£fcfe&r& H DA<£ii L 
fwct y ^ «< — K/<-y *8BS£Sit£7X/^u h -tf Stellas £ ft 
£ fc* % or - >t- ;i»f t K □ — -tf (jut. 

GO L.-^;U^ == >&<D±£fe £ S3 "< i£ or — K G D H;£i£ 

5 ^ t < «<D L - 5 Vi^fi£f»ti»Z t $11^: L t IN 

35 Z> (W095/34672-^g^^&9A>^ U y o SSC. 
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.X^iS^lft^^TT L - SOU* H >&£±&£-fee6|-[^ i£ifel;:3?.®;£ 

•> 'J ><D^^jD*<. £fG)*$£:ft;B«f*£a'CTa »J L - ?;u$ 

>»^*(=Ba4--r4 irJB^^Sifite^tD^S^^^Jhtofc (JUT, r CO 
r d t s Rilic^j . M£^A<a — KtlilfiStS r D T S 
R^Sj t^-T^o ) p fit, C<Dd t s R3Be^36«5ft«$^ifctttt % 

(H095/23224#H»^§H/O7 U ^ h) . 
i^Sf^Tf" U-f ^WL&S&^t-r <£> (WO95/23224-^-g|0&4>|ff]/<>:7 h) „ 

'J fc7 • a 'JCfclNt, i±fc*r= % IWItA77-S?M 

35 £Rft<$£i±. 7x-;i,7^->*ai5ft-r4^SfeA<M^*nT^-5 (&M 
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B3 61-24738 9-^^18) * d <7> . ^46^)111 A ? 7 — V £ 

yDN At)<Mfr£ t tLtlZ>&&frD N A <DHi°lc iC^Sf ^itfe^ $-65® "T 

S K *a £>*tT^£ 7 - 1 0 8 2 2 8-S§-4> 

35 f&m&iz&z g#)to&<D$i&&zm&'tz>o 



WO 97/48790 
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WWcWBIiftr, m^^i^i*. L-^;u* s L-'JvX L - 

? x - ;UT^->. ^ n y>^(7)7 H / ^7 — JUBL ■< / v >S£^ 
5 <7)&i£gL tf^S>5i. MBt^, ±«f5tt»K, 

Rfc£*<»lf bft&. ^£ft£^.£*IJBLT±g£ftTl^^ 

<D±Tilz&&i3:ftm.<Dfon&&&t Lfc < &ift<£^^ A<^£ ft£o 
ItJfBiia^i: § W8BK£a>*fi*£-:b-fr£: LTHtttfJlCI*. d t s Raft 
L<l*a-KGD Hilfefi: L-SOu* 5 H Dififc^t L 

25 -'Jv>, t y r AififH-7i-^77->s p h e Ailfe^t 
L-^a->> H p u r Ajftfc^ ^7 / guaBSfe^tTf/ 
>>. pur Aifte^&tfg u a Bit*E^£<y *> > *><3* If b ft £ . 
D T S R d t s Rifte^F- £ 31 "f 6 A< 1$ <h Aj £ L ->7JU£ 

30 $fjU* £ >&££j£-r*C t/><-e££ a DTSR^^ftli, J&« 

35 HD^Ult L-^un>M^f, ^<D$S&. L- 
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15 .ieo)i:a(=isa-ctt««Rrfi6"t?fcy. sa^ttwsi^is-cfc**^ e*i 

«Ki£j£iA<»&*i*itiL C^i^S^ttctLNo JUTCDfEISfrfcl^T, £3 
20 m« *$gWI::m*£»£1fcl£ Lt, r e c A -ffc £ SH^ £ <t . 

25 sfcfetfcD N A ±* fc(*ia«SStt^7X S KBl*©*© ^ X 5 K-tfC 

amBRTiig^ifte^ *iaflEBatt^^x = k±<7>*(z#*# 

fife, itfc^£fc*I^>5>75;£«h LT, t 
35 CDiE^ifte^tCOffl^ia^XlCcfeSiie^ffltli^^feSA^ C<D7J2fcl*. 
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5 ftD N A_tC0&<E^li, H — r-fc^j^®!*^ < , USS W 1= Is} -CDflSfe £■ 

^ — S^^T -T ^ y • f UtQ v— (Bargey's Manual of 
Determinative Bacteriology) I8)|g5 9 91 (1 974) lr£^£*L 

JS^fflM (Int. J. Syst. Bacteriol., 41, 255 (19B1) ) £^<?K £ fc =3 

y -T- y o ajs*s® £##i=igfft£::7 u tf/\^ ^ y ^Agii&i; 

25 J21T<0 If btl^o 

^ 'J ^/^f'J ^A^7th7vF7oA 
3 y y OA • h^JU? 

=1 y ^/\'^f 'j oa • ztuu^x 

3 y »J OA • >7*;U$ £ * A 

30 Zl y ^/^f ij r^x, . ij ij ( 3 ^ ij r?^ . 5 ^ 

A) 

? u tf t- y oa • -r -< /n y * £ a (d'j ^/\>7 t- y oa - ^;us 

5 ±1 A) ^L/t'/^f U^A.- 7 ^/\A (3U*/^fy>A ■ SOU 
35 n^A) 
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SOU* 5 -h A) 

;7 U tf/\^ g OA • ^sf^* »J * 

^ g */\^ t- g oa .- t-=E7 a / 

□ U^/^f 'J0A-7th7yK7oA ATCC1 3870 
iO □ g -r g OA - 7-tr h SOU* S^iA ATCC1 5806 

=3 U T" U O A * ^;U±x A T C C 1 5 9 9 1 

3 M x'J OA • £f;u* Sfc A ATCC13020 

=3 U 'J OA - 'J 'J OA (a U OA • SfjU* 

A) ATCC 1 5 9 9 0 
15 □'Jtw^f 'J^A' >7t^-7 ATCC 1 7 9 6 5 

^Ut'/\^f gOA • fY^'J*^ A 'J^A- SOU* 

^A) ATCC14020 

^bt'/^f 'J-^A ■ 77/\A (a U^/^T-g OA • ZiJ 
A) ATCC14067 
20 ^Uf/\^f l J r )A'07'Jt7'f7A ATCC1 4068 

^Ut*/\^f 'J^A • =z> 0 h^x;U>>^A (a'J^f'J^A • 
^/;U^ S^A) ATCC13869 

^l/e/^f'J^A-Pt^A ATCC1 3825 
^bt*/^f U^A - t7*P'Jf-f*A ATCC1 4066 
25 ^Utf/^f'J^A'ft^-^'JX ATCC 1 9 2 4 0 

□ 'J^/^f 'J^A- ^-t7 5 / -tr** AJ1 2340 (FER 
M BP — 1 539) 

Z*i -SKI** %7L\*T* g*> ■ ' • =3 

b^va>(ATCC:7> g±)^Sfcg 2 0 8 5 2. > «J — 7 > h\ 
30 P7^t*;U, /^-^P->K7-f^1 2 3 0 1 ) cfcg^m^Slt^-i: 

35 ^B^M^^SSS5tt^7X5 Kft<tt»?Ttt&aS 
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^7X5 KA<£g^&fc;&g ( * l£ i5 ) T^^f^ct, UUsBilfc^ 

^tt^^-ttfcafett. BtfJ!fe33ra>g±l::*?£ LLNSJglrf&CT, &;S<Z>£ 

^(t^Ii'^^X •= K*«^r *«l8SA<ifiAD-r Set * Kihr 

kiS/ril LT«*-r*Ltf«fc^. i5;£T*iS«t-££. Mt^^xs K 

IXSi:^7^5 K(DJK^iatt, M»(=E»**i-6 4,-<DT?l±3te< , ^ 

mmm. mm^^->Rjs^iz^c^:<oma>mmmmmmm^^^T^ 

i&mMbLXl*. 501*3— X* 7H-7, h — X, 
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5 C<h*<M£Lt^c 

iSSlii^M^frTt 16-7 2 e^Hfifc-r < v 
2 0°C~4 5°Ci:, p Hl*5~ 8. 5f~Wf£o ft. pHiSH 

10 **Wl=J:*Ll*, Will*, d t s RiH5^£;E®^S1£^XS F-£ 

is >*sB»ni-ri=L -sou* ^ >»£±i*"-r* wt*<-e**. « * 
^® sttM - > y > s l y . * © e a-^ > * l *= y 

20 U^->STjU->^^->^^*^tMSii6^ffi^T^> L - 'J v>£. 
asp* < ftritt^ct^t^i. 

25 a<t^So 

gUI*. a - K G D Hae*£*fcD N AKttO*lia»*»I2^fe*. 

30 

35 fc*5l=**WI43 U^HIB«l=iaS**t**©^tt*^. 
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( 1 ) d t s 

5 'J < J ?M<mfflW&&(D d t s RiSfc^^D N AEr^CD* <7 isJrJ- KSE 
9ii^iH^l^iB?iJ#-^ 1 ICtf-T. C<7)gE*>]CD5*> d t s RiS^CD^- K 
pliftli. 467~4 69#@<D A T G b 1985- 1987^ § <7) C T GCll^fc&BE 

M55467-469#@CD A T G <D ±%t\Z £ bCATG <7 K#-5§- 
10 359-361) ;5)<[5] — ^ U~AT?#iEL, l^ATG^i^a K > T £> "5J 

SB5i!(D^^^«iIilBH467^469#gO A T G n K>-C£>£<h*t5££ 

#37-543 An £#£75; ./ I£ 5E *ij . DT.S RI6©75 / 8& 5E £U 
15 r-fc^irli^^^^o^^B^SfflSirfctNTD T S R H E=3 <Z) 7 £ J &SH?)i 
Sl/d t S R&Gi^<D&&m&\\Z~Dl\X LTU^it. 467-469# 
§<DAT G =3 K>«t LtieK^^itl^C 359- 

361# S'CDA T G^MJd^ K>Trfc^> Dj^ti^#H^^/i:lNo Lfc*<o 
T\ 3 1 J *12*fflgl- d t s RiSfc^£^A L 5 £ f &$IJ## 
20 1 lZ^-r^^iE5Ii<D5*>^^ U*^ K§#467~1987^ t> £: £ BS *1J £ 

m£i£*Ll£&l^b32jlh>hZ>i}<. X <7 U*^ K#-i§-359-466£^a6TSE 

i*mmm\z&7<?tii£. ^t*i<da t gato^ k>t-&o-c*,dts 

25 St'fe^5. fi), d t s Rl£?^S«:f*]t^It^^, K>l: 
£oT3— K£*t£ N^fiffiCDM e t 1*7 3= >"< ZfT \Z & r> X 

d t s RitG^F-^^tr^^X H K p D T R 6 £xvx U t7 • 3'J 
JM10 9 (r^A LTf * Jlfcf&SfE&ft!*. A J 1 2 9 6 7 ^«$ 
30 *u 1 9 9 4^2 ^ 2 2 BIZia^gm^Xll^^K^^X^Xll^ffi^ 
SSffi (imS##3 0 5 B*i«^0<!ifl-TI1t3^) Izg 
ftS^FERM P- 1 4 1 6 8 t LT3F*t£*U 1 9 9 5^2^90 

P-4 9 9 4^^4$*ltt^ (W095/23224-S§-gP£^B8^>^ K) 0 

35 d t s Rfc£^£^<t;D N ABr#(*. -t SE^ft S**^ * pDTR6^0 
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HXL. KDNA^$!«Kp n I 5.1/ X b a I "0 <3) 8Jr "t 6 - 

5 -6 tK ] J * "z> — "if J- x O l J7^/a>i^ (PCR : polymerase chain 
reaction; White, T.J. et al /Trends Genet. 5, 185 (1989) I~ 
£oT. d t s R»e^£#fcDN A -£l=<fc^ "C 4, » 

d t s R»€f©l!?fe < t KHJtf£$t;D N A 

15 jj- y =T3? ^7 KCD^fifc!*. 7^**7 h & (Tetrahedron 

• Letters, 22, 1859(1981) #HB) 9 0) I- £ y . rtf BE <0 D N A £ Jifc * ffi 
Applied BiosystemsfctgJD N A^J&fll model 380B^) £ ffl 
Ut^W^Ct^t't^o PCRSJfcf*. UTS5<7> P C RJEJ£»« 
>S& (£0 SJDNA-y- — TJUitM ^ ^ — PJ2000l2^) £{£JSL. 
20 TaqDNATKU * ^— tf (SJSafi («0 * V * tVT * ) 

□ - — /W :7'J a ^l^ott, dts Rig£^£#t;D N 

25 AWrm*fl*»T?£*. 

sfefettD NA7^f^7'J-lt VLT<D& z> \Z L X fES^ * C t X # 
£ e =1 »J *S2*HK* x &3SfflL =^<D73->i (H.Saito and K.Miura 

Biochem.Biophys.Acta 72, 619,(1963)) miZ & U D N A $ iHSit" 

^(D*j|SPiMSt^l) 0 Sau3Al£. ajg3 0"CIU±. 

L<ii37t, mm&m 1-10117 h/mn*«^^B*nn < i #~ 2 

OtN-C. ^Kfr £:Htc£:fe{*D N AKfrtt£. iyi'J t7 • 3'J (E. 

35 con) a«art-c?e««aa'Birte<P'<^^-DNAi=jS»L. ««^dna$ 
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ttag-r*. Mrfrtoizi*. §fe&^D n Aotyvmzm^tzmmmm sau3Ai 

3 0°CJU-t. §?i£;£j£ 1 -loon. — v I- SmKDg-frTV 1 «rrH]JU±. » 
£L<I* 1 ~3B*|HL ***-D N Afzflsffi£t*Td;K£^±;jiHtL. 

i:§aS8^JBJf $*ifcK<7 £ — D N A^jg^L. C tUC D N A 'J 15 — fcf* » 
£L<I£T4DNA»J If 6°C. PiftiSg 1-10 0 

^ h/mlO)£f*TT? 1 B»MJ2l±. L < tt 6 - 2 4 B$ ffl ft ffl £ 

TfcB&^D N A £#£ 0 

1HaL'l£ pUC19, pUClS. pBR322, pHSG299. pHSG399. pHSG398, 
RSFIOIO^I rf><3£ ff £> tt <5 . 

15' telcrateAfctOD N AKffr pAM 330 «* MBS 58-67 699-9 

4>$&#BB) s p hm 1519 («BBBB58-77895#^«#BB) . pCG 1 (ftUBBB 
57-134500-^^r$a#re) % pCG 2 ( *f §?] 09 58-35197-i§-4>f&# EfB ) % pCG 

4 (*#MBg57-183799-9**fR#BB) s pCG 11 ( *f &8 09 57-183799^- 4> *8# 

CCD £ 5 vv h;i"<>7 * — «t Lt 14. WT(?)t0^(fbti^ o «L 

25 pAJ655 Iyi'Jt7-aUAJ11882{FERM BP-136) 

3'J*n' vt , J , H-$*;V$ = HSR8201 {ATCC39135) 
PAJ1844 Iyi'J t7 * □ , JAJ11883 {FERM BP-137) 

£f Jl$;HSR8202 (ATCC39136) 

PAJ611 Iyi'J t7 * 3'jAJ11884 (FERM BP-138) 
30 pAJ3148 lUt\' iVrtk' 1 )' *$SHSR8203 (ATCC39137) 
PAJ440 A*fJVA^'7*fUXAJ11901(FERM BP-140) 

»b*lfc8ft^DNA$ffl^T, coli K-12*fe * ff2 atcjft L 

D.M.Morrison07j (Methods in Enzymology, 68, 326, 1979) & & L> 
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(Handel, M. and Higa, A. , J.Mol . , Biol . , 53, 159 (1970) ) 3f\Z£V'frO 

/W^U^*-va>i:* l JI«*Jh,fc»W»*^^ d t s R 
.ifc^^^^t^^xDNA$, mZ-\* P. Guerry & C7>^>£ (J- 
5 Bacterid. ,116, 1064, (1973)) . D. B. Clewell CD^^ 
( J.Bacteriol . , 110, 667, (1972) ) * £ I- * U *»r * 

10 • >7P — "><7 (Sambrook, J., Fritsch, E . F. , Maniatis, T . , Molecular 
Cloning, Cold Spring Harbor Laboratory Press (1989)) ^l=t*2££ 

( 2 ) H Dlfe? 

15 (W095/23864#SR^M/<>7 ^ • ? U £ ^ 'J O A • 5 * h 
■7 7 - > > $ AAJ12036J* (FEBM BP-734) (7) H D ilfi^ CD £ lE^i S 
C©EOT*&itS*ft*75/IIE5i|*. EOT«E«»* 3 * 
T £ y »EM*E9JSEW##4 IZtk? 0 d 0>K5»J <t Peoples * 

20 (Peooles, O. P. et al.. Molecular Microbiology, 2(1), 63-72 

(1988*)) Ztt,&Lt-t^*>. 4-!rHrl=**(D«51*<*y* 1* 

mitr ii/^tjoai-efcofc. c<d«51jS€=» 'J^t'J^ 

© 531 G — C (l48Gly— 148Ala) 
25 ©1222 G — C 
(3)1318 G — * T 
@1324 C — * G 

^ U *l!«Blia><S-»£«i0>H DaG^©E9l©rai=E*>?>*t*.-tZ>J: 
3 HD»ttl=»ft4*fl)tttft<. a «J*/<^t»J^A - 

So ft. HDl^i:fc^t^ Etta K>*<=-K-r* 
35 ACO^tRfltttotL^EW (Peoples, O. P. et al; Molecular 
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Microbiology, 2(1), 63-72 (1983)) ^^IZLT^EfcLf-^Un^^U 
K <E$»J#^5&tfE*iJ##6) £ ~J=? 4 i—k L . ^Hf/\^f 
U O A • =7$ — t AAJ12036#fc (FERM BP-734) (Dlfcfe&D N 

A^ftltf-SPCRSfeic^ot. H Ditfc^£#t;D N ABff*£it*I 

P C R&lCffiH&^-f T — tt± SB <D4,G> lzPfit,^-r. E$»l»^3 1= 

»*6<^>yA-CQ + C4**<50%»ifiT5fty. Kffctt2%flf&«ff$ 

10 ttEJMT? cfcl^p £ 2 0 & L 3 0iS(DtOA { <i: < ^1^*3*1 

tt % H D<7?C3fc4Sfcyi& 1 o or »3ga^=#£T ^ & 

20 D — ^(zffitN^SB^j^^^-r^C^^^^LL^o ^if^^s E. coliCO 
H Ditfc^ ft 2*1*1 (HD-1. HD-2) # S "t * - <t *<*Q * T * 
(Zakin, M. M. et al; J. B.C., 258, 3028-3031 (1983)) C *U 

25 P-^lZ^lN^SE^J^S^-r -St. E. coli&fi#-t<7)H Djae^(=i* 

ig^^tvfcD n abtm**<h d $3- K-r aae^o^ft^A/T-i**: 

* y. /\-f ?'J$V -tz — va ys*|::fr3 
35 (1) k&ftl-LTlr^Z.ktfVZZo 
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( 3 ) a - K G D Hitfc^ 

(W095/34672-^UPS^^^>"7 h) . ^ U t*/\^ f 'J ^ A • 7 

H77->>H A T C C 1 3 8 6 9 &&<D a - K G D Hif|{5^£ 
5 #frD N Alfffr(&JS&E5iJ*E*J£E0I##7 Iz^-T. CtD£*E$»I** 

io £ y I£££;h.*c±:A<cfc <*Qb*iTfcy % _tfg a - k G D H IfiiO)^ 
£lct ^ ^*:^>?£^<EBfc£rf)<± £Tl*5 orte1±*<&£. 

a - K G D H3tfe^-$:#t;^^X S Kp P KS-X^^L/fn^f U 
-)A-7^h77->>n AJ 1 1 0 6 0 (^^89 5 9 - 1 0 7 9 

15 /;h:77 — >>$A AJ12999 i:«J**tL. ¥f&6 6 £ 3 Btt 

B*i«!lO< (irfrm-Tg 1 f 3#) CgEt^FERM P-1 
4 3 4 9 T*^r6^^. ¥fi£7^6^2B d^^X h^l:So' < mW> 
^El:^f £K#*3-F ERM BP-512 3 S *lT 

20 a-KGDHiifc^^^^DNAKr^li, ±ESKI*A^ P P K S - 
XfcEWRL* KD N A^fiJ(SP^S a I ISl/Xba ! t^l 

t^ZirCJ: y»fc*i*. 

^liI(Da-KGDH1|^l$tt. E1 ( a -ketoglutarate 
dehydrogenase : EC 1.2.4.2) » E 2 (dihydrolipoamide 
25 succinyltransf erase * EC 2.3.1.61) . E3 (lipoamide 

dehydrogenase : 1.6.4.3) (D 3 "D (D^ n. — y h ~C ffi $t t$ ti * El, E 
2iife^l£?i-^n >tHi££f£L. E 3 ItfcfJUt: >BIItt7K*»3fc 
(pyruvate dehydrogenase : EC 1.2.4.1) <b L t C i: A ( $0 b^l 

30 'T 1^-5 .(Eur. J. Biochem. , 141, 351 (1984). Eur. J. Biochera., 

141, 361 (1984)) o 

ftm^lCOLNT EK E 2it^^CD^ <7 KE 

5>|)b<0^ ^^IX^^TU^^ (J. Bacteriol., 171, 3667 (1989). Gene, 

61, 217 (1987)^) o 
35 ±&7ls fcf/\? ^r'J^A-^h^T — ATCC1386 
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*7*>. ^rttm^CD or - K G D H - El =L-v h & € ^ m T? *g 

. PmoiSfl^ii££2Stf. fiE*i)SE*']#^9;Rtf 1 Ofc^t"^/** 

* A ATCC1386 9#<D§fefef*D NA^iitt^ PC R;£|C 

Z>o &tz. zT^J^-k LTlt. a-KGDHit£^(D'>$:< k t>± 

-f-^'J ^f-f-tf— *>a >(C J:7t^ or - K G D HiH£^£ $frD N AKi 
20 * 'J =f* ^ U*^- KcD^fiE-^^fe^D NA7^7'J — <73PSli, 

(1) tPi«icLTfT5 c<t A<-e$* 0 

a >5a^-r-57^j£ (G. O. Humpherys et al 
:Molec. gen. Genet. 145, 101-108 (19 
30 7 6 ) £>*l£ 0 

a<hi§Ja<t (EJjlJ'M*^ izfamZti&ljCDVlZteistf^ <J?t t £<kt 

35 iafcsatMssLtt, sssstt^7^H K£&i#-t£j&E£»t*£. 
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. KirLtlJ, pHS4, pHS22, pHS23 *><3*lf b *t*. -tlt> 

s is, x->x v ty ■ □ 'J ±, =i 'j^Si«Bfflcz)3R^ra)a#*-t?S»iaJipr 

77-> A£HSK*£|ft fc-J-^-f *>>2 5 /< g /m I ££fcM- 
CM2G7°b-h±ti£S (20°C) t'ift'?, r^;E (34°C) T* It 

1 0 8 2 2 8fl v fS) , pHS4 X v x 'J t T • a U A J 1 

2 5 7 0I4, 1 9 9 0^1 0£ 1 1 B (Cil^^H^ IiftM^^I^ 

xh^^i^^fjt (Ui@#^-3 o 5 B$iai^< itrfrm-Tg i m 

3#) icSttS^F ERM P-1 1 7 6 2 i: LT3Fft£*U 19 9 1 

is *8 a 2 e aizz??*x+mmiz&r5<mi&&ni-& t gts*i* ferm 

BP- 3 5 2 3 t LTl:»fi*tLt^4. 

*fc. pHS4. pHS22. p H S 2 3 y MJ Lfca U *9tH 

M&3fc<D4tgi£S££#t;€-*<7)D N A&7rtfr£s ivi'JtTo'JKD 
p H S G 3 9 8 |Z f£f£ L T ft £ Zf*? X H KpHSC 
20 4. pHSC22, pHSC23^ m ft l-S£63 t£ ^ X 5 Ft L 
t^BICW^C^^^, pHSC4, pHSC22, pHS 

C2 3it. zi*)*mmm. a^xyiutT-au^tit^iLt, 

fB^I'^ P7A7i-3-JUii4^^4t* (tt'AW 7 - 1 0 8 2 2 8 
^*>«#RB) o p H S C 4 ££*#-T6X'>x ijt7'3'JAJ1 257 

25 lit. i 9 9 o*i o a i i B(=ai«Kafc*x*ftfl5iR±tfi!x¥x*8t 

ftjSf3^fJT(^SrB#^F E RM P- 1 1 7 6 3 k Lr*tt**U 199 
1*8^26 Bir^^f^X hft»l=«^< B**KI=»*^4l. F E R 
M BP- 3 5 2 4(D§ltl§T^r£^^t^^. pHSC22 
^^^t^xi/i i J t 7 • 3 'J A J 1 261 5. B.tfpHSC23£^ 
30 ^t^Iyi "J t7 • 3 U A J 1 26 1 6(tx 1991*4£24Blz. 
§^«|CFERM P-1 221 3. FERM P-1 221 4(Dgrt 

»*-eaw***x*a«R^t*i^xaitt*W3tBr (i&{£§^3 0 5 

B*S^M^O<ltrtim-T@ 1 »3#) l=»ft**t; 1 9 9 1*8^ 
2 6 Biz??** h&&\Z&-5< BG&SStt::^® <*4x, #^HS(XF E R 
35 M BP- 3 5 3 0. FERM B P - 3 5 3 1 <D gftS^tftt-^ £ ti 
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0-3 2°CTMiSfimMT'^^^. #J3 4 °CJ5l±T'l* g OltST- # I*. 
Sffi&«14«Sje££Wr*DN AW*te* tf<j;tl£-haS P H S C 4 £ 
5 BamH I tKpn I T^UaitC^lc^ot^btl^. 

^f^?7 - 1 0 8 2 2 8^tRlz8BItt**LTl^. 

D NAKInt^, T4DNAU — -tf^<7) 'J — If *ffl^T31 

coo n akjtki-jjdxt* e. coii-c*te-r*asBB>&j«i&i;aiffiiiWtta 

15 <3>S4i:ffit^4«4«j 
(1 ) itfc^**fi** 

fr*«£«Bl** §fefef*D N A±|-«S^pJ^? t e i:fl5Bitfe^^«^L^^?i 
20 flrffiiSfc^'&tafflKSStt^^s K t* fl* K l£ Jft * c 

&l^5i:M*tSCi:i:J:ot»&ti4, fcJIIi. 
35 ftftifA<«fflTf**. 
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^tfcWClli* SS(if$M#J^^;£ (Kramer, W. and Frits, H. J. , 
Methods in Enzymology, 154, 350 (1987)) & 3E |£ h 'J O A . t 
K D + y;i,7 £ I^OHb^^ftJlC^ %%im (Shortle, D. and Nathans, 
. D., Proc. Natl. Acad. Sci. U.S.A., 75, 270(1978)) iZ & o T . £ii 

i£i££3?A-e#£4^T-fc&. ::<&;& left, ^p — 

.K$jEt4*-B-T-*«*iaiaar-s. ^i-* sjiss tatties 

K3&5E±(c«*lttttEMI=*r- fff^iiS^, *5fc. »A* 

SA, ttaD£fcf*a£tt£#o^fiM-«J zf3?>7 K£7 
- — ;U^i± s ^t>tcDNA^'J>^ — -tf I CD^7U/^7375^>>h.i:T 

Htn»<*a>J|-DAMi. ftig<Dig£g&. »a % ttJta^fcli 

25 PCR;£ (PCR Technology, Stockton press (1989)) 

y D N AWr)t*lr^>^AtC«Soa». If A. f^to*fctt3Sfe 

£ftoSent*A-*-**iST?fc*. 
30 -CD J: 5 1= LT»» LfcJ6JlA<3IA**LT5kSt*fctt««**Lfcitfe 

irLTIi. *SPl1$*S&*-£fiJELf::;£;£ (Experiments in Molecular 
Genetics, Cold Spring Harbor Laboratory press <i972) ; Matsuyama, 
S. and Mizushima, S., J. Bacteriol . , 162, 1196(1985)) tffo& 0 *§ 

35 Httifl»*i*. m&&±<o&ji\knm&zm-rz>mmztt'o?<7xsi k 
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m&L^mmiftzmizt 0x1^^1:^0^ & (id « 

*<D;£/g&§tl*g^jg£ <b£ftl2a- KGD H&fc=?t O 

* n tz m ^ h <£> 0 

KGD Hil^t^Ma-KGD H itfe^ <t CDj&^ri&fe^ 2 ® 
25 tk-To 

&f=. ^fe{$DNA±|:t^Iff - KGD Hilfc^<7>«*£»-f fettle 
2®<D a -KGDH&B*<Dm&x.lz£V 1 n fc: -O a - K G D H jfifc 

-y-if> - /\-f y-ir-fe"— >lc<fc UfitBU $ £>lzIE3$fcor-KG 
D H ^^^L^t^C i: ^fftSSI" 
35 ±aB<DtIS a - K G D Hilfe^t L t . a - K G D H CD-SJ £ =J — 
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10 



15 



Kt*a-KQDHie?. Lfc a - K Q D Hiifi 

^*fflt^Tiie^«»tft^ t« *ft*a-KGDH»e**<-»** 
* L fc a - K G D HiH5*l-SJft£ *ifc a - K G D H at*««*A<» 

'*jtBi:PI«l=LT, d t s R£<£**«H*&tfH D3e^*«i1*£S2 

st5it*«f#6. n. HD»e*st«*<of*«i=3ifc-3Ti*. HD 

efW 5 %*5feS**aHSLfc Lttt. NJRJtIB©**. «a.l*N**** 
%3 5 075y8W(DiS*. #1*1*1 0 0-2 0011, fc*lM*2 
5 0 ~ 3 5 £ / a*«0*J*A<*lf fcftft. (ft, H Djlffi^-I*. 

B»iiD N AS a U *fi«I»ll»«i:«At« E- coli K-12 

I = O T « « * ft T I » ft « I = S § ■ ilffl US « tt fc * -> * A T- ffi S L T D 
N A<7?igiatt£if "f (Mandel,M.and Higa, A. , J.Mol . ,Biol . , S3, 159 

(1970). £f=i*/^;i>* • x^*yxi=-3^T«#4*ir^ft»i=iBtt 

aiA-Tft^ii (Duncan, C.H.. Wilson, G. A. and Young, F.E. , Gene, 1, 153 (1 

977)) i=*yw«Tf«5*. fcfttM*. /<f*x-x^'jx. jsmas 

j3«fcl/»ei=r3L^-C»l btltl^HC (Chang,S.and 

Choen,S.N.,Molec.Gen.Genet.,168.111(1979);Bibb,M.J.,Ward,J.M.and 

. Hopwood, O .A. , Nature, 274 , 398 (1978) ;Hinnen, A. , Hicks, J. B. and 
Fink,G.R.,Proc.Natl.Acad.Sci.USA,75, 1929(1978)) . DHA 
25 ffl»K.DN A*MI=*yat?*P htf:M7iP^7X K 

Ttx-6*5iT-t,3£»3St>«SS»ft-^* < ' c *ft L - ^ MBa 
57-183799IC £■ * ft fc => 'J * ' ^ * % * *> A ■ * fc '* * U ^ ' * + * 

so Aurora t-^7X Mc^'jxf u>^ui-;utfci**'J f-Jtr^ 
□ - jut -iti-f t > fc o«tc DNAttya****a**i 

n-v<7 F 6 8 (-t;U/Ntt) <(f»i»C*oTO N A(Ot «2*SIS 
35 it*-B--i)^>iT- : t.|gl5f»*glfc*^C.ftft. 
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£bfZ(*. ISl/OUXijfe (&*b,*#&B3 I 2-207791^4>$a) iZ&^T 

5 f 'JOA • 7^7 h77- > A AJ12036** (FERM BP-734) 

AJ12846t 1 9 9 4^3^1 B Izfiffi jgll^ X ft 

If 3f) I^SItS-^FERM P-14197<t LT3FrE£*U 1 9 9 5^2^9 
10 HfC^^^X hlfe« l l=»-^< BBR^K^^S*^. FERM BP-4995<7) § Irfc 

;Sg^Sti^7^5 Kt»At*««±*tt, r e c A- £HfcfcT* 

JfSJb^JIft^ttTtJfefeffcJ:!::^* £ K D N A <t <h ^ fc VSUBO) jE»^ 
ilfi^^it^, CCDJ: ^3&:ffiS««fe7L*R&Cfc«>l=tt. recA- 

20 =i »J ^U«BBI<D r e c Aitfe?-r±1"CI=*lt$4l. ^SSB^J A<» b *i 
Tfcy (W7-3 2 2 8 7 9fi^ ) % t=- * K-X lz £ 
^tl^l. (EMBLT^^va V:f->/\ — : X 7 7 3 8 4) « 

ctir^^-f v — £f£K U. P C RSfefck y r e c Aifie^£JMtr 
£ C <t#Tr££ 0 £ bfr. ^bftfc r e c A t&B=7-& ffl l^T _tSS <t (h)^ 

25 I: L t r e c Ai^fflt«*$Mtnil r e c A - b *t £ □ 

*#5>*ifc**< r e c A- C <t IS. 0j X tfT -f h V >f > C . * 

^;u> * vxju** — h^cDD N A -5*. zmftW u vhji:» 

c A- r e c A+ tMc ft T «T IE » *H?> U V mfftlZ **-f 

30 A<igA0L. t§(5l^^^^7b<igT-r^o P C Rjfelzj: y«|«Lfc r e c A 

£fe^CDj*3g{iR$1i£SK^:: r e c A ite^ttfcftttflSfriO I*. R. 

Fitzpatrick et al., Appl . Microbiol- Biotechnol . ( 1994) 42, 

575-580IZ** L < sEi££*tTt^<S>a 

ft. Sii:rec-A+ »*ffll>fc*^ MH<Dite^A<£fe<* D N A 
35 IZi(fl^iX^^f c $fflSS^£±l?lUT^s iSft^I-^^X = KD N ACOiffiiX^ 
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• ?i±«l4*fl)Sfe6i*DNA±i:lfl<i«I(Dl4i:T^lf:^fflt4 

(2) ew*fta±icaufc«±* 

( i ) L — 'J v>£^^ 

^ o S - (2-7H/x^) -vXfO (KAT, r A E C J tB&sE 

(«^BB4 8-2807841. ttttBB 5 6 - 6 4 9 9§) . 
A EClcUtt£^U iCL-P-fv>, L-^^t'J^, L-^D'J 
L — -tr 'J L-7^U*->* L-77-X L--/\'J >^<DT£ 
J &Z^XtZ>l£m& (^i^!^I3 7 0 8 3 9 5^S.7jm3 8 2 5 4 
20 7 2-510 . D L - a -7 S / - £ * ^ ^7 * A. ff-75/-70|J 
;i,^>7*A. 7XA53r>l£T^P^\ itJU7T#K * y -f K. N-7 
^q-Oun -r L — 'J v **+f p fitHfift 

Ki»***fcl4iV«*ll*lii»»<=WK**'*' L- »J v 
(ftBflW5 0- 5 3 5 8 8^, ttBHPB 5 0-3 1 0 9 3^ WMBB5 2 
25 - 1 0 2 4 9 8§, ftMBB 5 3 - 9 3 9 4#. WMBB 53-86089 
WBBBB 5 5 - 9 7 8 3*, ttMBB 5 5 - 9 7 5 9 WHH 5 6 - 
3 2 9 9 5§, ^MBS5 6 - 3 9 7 7 8§, *#4>8S 5 3 -4 3 5 9 1 f, 
*$4>BB 5 3-1 8 3 3f) , </v h — £ fiStl* £ L - U 

v>4Itm («MS 5 - 9 7 8 4-%. KM5 6 - 8 6 9 2^) . 
30 7;u^a t°;ufc: >I£3=t-l£3 4lDia-t<DS«l=*t LTlfiSttfcw"*" L - 
U CWBBHB 5 5 - 9 7 8 3^ KM5 3- 8 6 0 9 0 

9 9 7 -i§-#KO 

35 JIfcWirii, laTOJi^ftSSWitS-t^**. 
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^f/^f^A^n77->>H AJ 1 2 0 3 1 (FE 
RM BP- 2 7 7 . M8B6 0-6 2 9 9 4Wi) 

^tWf'J^ VVT-t^tU ATCC39134 

CWBBHa 60-62994 
5 □•J^/^7'jOA-^^5*A AJ 3 4 6 3 (FERM P- 

1 9 8 7. tfttBB 5 1 - 3 4 4 7 7 «4*tt) 

^tW7'i^'7n77-^U AJ 1 2 4 3 5 (FE 

RM B P - 2 2 9 4 . *at#»^5, 304, 476^) 

^t'/^f'J^^n77-/>U AJ1 2592 CFE 
10 RM BP- 3 2 3 9. ^I^l i fl5,304 / 476§) 

DiJ^f^A-^^*A AJ 1 2 5 9 6 (FERM B 
P- 3 2 4 2 . 5fcSf*Hp!S5,304, 476#) 

^t'/^f'J^ A' J 1 1 4 4 6 (FE 

R M P-5163, ttM¥ 2 - 2 0 7 7 9 1 #4*tft> 
15 L - 'J 2/>£fttt<0E. colli: Ltlt. L-'J v>7t°^<- 

(0T?fc* o 5? >jy>M^Kn^>-K AEC ; 

T«a>*£*9i=fc-r- tic* y l-'j s?^«i=ffltx*«» 

at, JI<*tfJ(-l*. Ivi'it7-3'J AJ1 1 442 (FERM 
BP-1 543.NRRL B-12185 ; ftBflBB 5 6 - 1 8 5 9 6 
25 Mtf*B*Fltm4 3 4 6 1 7 0##R)' A«*lf A J 1 14 4 

2*1*, 1981^5^1 il^^^^XH^tfr^^^X^xm^ 

ww^ht (iBii#^-3 0 5 B*sstt»-3 < (*7nm-Tg 1 #3^) 

ir. FERM P-5084^ L T 58ft * *T y * 1 9 8 7^10^2 

9 air. c <b is *st h*ttiz»-^<as5*tt^»«**t* 

30 FERM BP-1543* LtSK**ltl>«.. m±(D»£»(D7X^ h^rt" 

^f, ±% L-'Jv>i:«t'57'f- K/* 

-«MIC1**CD7X/^U h** — tfO-L — 'J v > I- «fc 
35 t LTtt, VKPM B-3996»*<affi»&*tTl^We«*«^±a«B* 
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EpoTU*. VKPM B-3996#I2. 19 8 7*11^19 0 (ZUSSR ^ 

-T -< £ X (Ail-Union Scientific Center of Antibiotics) 
. (Nagatinskaya Street 3-A, 113105 Moscow, Russian Federation) \Z . 
5 R I A 1 8 6 7 CD*, k lz&V£ £ tlTt^ 0 

<dl- u -;>±$**ae^*at<tLr4i ^o^^itfe^ l 

10 f£^- ($#<&¥ 7 - 8 3 7 1 4-^ffi#*B) ?,.4x*o 

(ii) L = >M$.m.W 

15 ^Ut*/^f 'J^A^^^T-^V^ii AJ 1 2 4 7 5 (FE 
RM BP- 2 9 2 2, 3fcHft»FSf55, 272,067#tt«) 

^Uhf/<^7r'J OA • 7^7 h77- * A AJ 1 2 4 7 6 (FE 
RM BP- 2 9 2 3 . 5fcgm*m5, 272,067^$fi) 

7 Is n- U OA ■ T7^y\A AJ12477 (FERM BP- 

20 -2 9 2 4, *^6*Ff&5, 272,067-^4**8) 

D'J^f'J9A- AJ 1 2 4 7 8 (FERM B 

P - 2 9 2 5 s 5feSftS*m5,272,067#4*#a) 

n'J^/^f^A- H A A T C C 2 1 4 9 2 

25 £7c. lyx'J t7 ■ n 'J 0) L -^7*J^ 5 t L tli, 

ly X ij t7 • 13 'J AJ 1 2 6 2 8 (FERM BP-3 8 5 4) 
iyxijtyo'J AJ 1 2 6 2 4 (FERM BP- 3 8 5 3, 

?7 >^1fWaSli^8B« 2, 680, 178#*!») 

IyjijtroU AJ 1 2 9 4 9 (FERM B P - 4 8 8 1 g* 
30 *Nt$3*£iifii^&fl1& o,67o / 370-^#ra) 

35 (P FK, ^^096 3- 1 0 2 6 9 2^) , 7t^UPf Y 7 
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^SSSc7D7txX7t>xy — ;u t';u t*>i§^;U7K^ v^ — -tf (PEPC, ft4> 
?7 - 8 3 7 1 4^, ft IHJB5 6 2 - 5 5 0 8 9-^) , TC A@^^ X 

>M-£f$.mm (cs, ft sans 6 2-201585^, ft Mug 6 3-11 

9 6 8 8f) , 73->;hit K^£— -tr (A CO, ft HUB 6 2-2 9 

5 4 0 8 6§) , 'f vn>lft Ka<r^ — -if ( I CD H, ft MSB 6 2 

- 1 6 6 8 9 0^ ft MBS 63-2141 8 9§) , / <bfilS£ L 

Tl*y;U^ 5 t KP7*t- -fcf (GDH S ft BUBS 6 1 - 2 6 8 1 8 

5-f-) ^A<£,£ 0 (iii) L-7x-;U77->iII 

10 {7f 'J^A- P< A AJ12637 (FERM BP-4160) { ^ > X 

ft!*tiigl4>&?]^ 2,6B6, 898##«B) X vi U t7 O 'J ^ L -7 i 

■ -^77 - >±&mt Ltli, IVi'Jt70iJ AJ 12604 (FERM 
BP-3579) (RMftftttlSI^IBSs 488 / 424-^#gB) 3j6 (f b *l -S . AJ 
12604&li. t y r A-CDS^E. eolith ^m^aroGiiUST £ £ t? Z? =7 

15 X S K t ^MSipheAilfe^^^-t;^^ X = K*<&**A**LT»fc*lfc 
f&H$£&i*T*fc£ (ftBB 3 ? 5 - 3 4 4 8 8 1 -5§-4>#g#Kn . AJ12604** 

^PJr (S5{!E§-^3 0 5 B*B£tt»o< tfrfTSC-TS 1 #34|) !C 
£3r£#*|- FERM P-11975^ LX^rE^tlT^ y . ¥J&34£9 3 2 6 Bl". 
20 C0>JI3?|r£*>*:?*-'<* h^CSoX aRK*K^»«$tL. FERM 
BP-3579<t LT^FSffc £*lTl^£o 

(Hffeffl 1 ) d t s Ritfe^£*ijffl LtzL -?J\,* £ >&££® 

omsuBLis^nx^mi^tz l - sou* s > Basts 

< 1 > d t s R££^£^t;£g&£t£:7^* 5 K<Dtt3S 
30 7*Ut*/\^f 'J^A'7n77->>n ATCC 1 3 8 6 9^ 
&&<D d t S Rite^^#C;^^X £ KpDTRS (W095/34672-S|g J£ 
**BB/< >^ L/7h) £&ft-T£x>>x "J t 7 • □ U JM109/pD 
T R 6 (^-f-./< — h^>/\-A J 1 2 9 6 7 : gft## F ERM B 
P-4 9 9 4) ^b. BaB^5^5 K£EUXLfc. f*L p DTR6tt % 
35 iyi'Jt7'3'J^'J */\'£t- 'J ^7AJS$ffl®0)5rx^<DS(*:^Trg<t 
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. f/^^T- «J • h77-^>HAJ 1 1 060tfcUa&AL,-C» 

p D T R 6 £fr](&i$f?§K pnl&tfXbal T'^Br L, d t s Rilfe 
■?t^t?DN AKfM-^-^^ Lfc 0 CCflDNAKfrtti:. Kpn Ul/Xb 
a lt'«JBrLf:^7^5KpHSG3 9 8 (S;"5& CHO 32) <t T 
10 4 D N A 'J # — if &mi^X&%a U, p H S G X - K^^SI Lf;„ pHS 
GX-KIt X~>x 'J t7 • 3 »J<DH(*:rt-tf a«««pTfigT?fe*o 

±sB^cfc 5 1^ LTftbtltz P H S GX - K(OK p n I SfltelC. D 'J * 
£!fflB&*a>;&£S£1£&SEiS£ (JUT. r TS orij £ I* 5 ) ^Al 
tz 0 **Sori£^t;D N A&KIZ* TSori**-*-*^* £ K p H S C 4 
15 ^BarnH I &l/Kp n I T?«1B[L, f btlfcDN A Wr A <D ffi ^ ias £ S 
9S dm $1 Blunting kit* m l^ftit L . Kp n I 'J > 77 - 

Sfcttss) ^is^^tfc^sai5^^^t#fc^7^a k-pkct4$k 

P n I T*V)W-fZ>Z. t l:«tofc§fc, Z (D D N ABt}*£ pHSGX-K 
(DK p n I gli^fctf A It, pKCTX-K£»fc. pHSC4£Ba 
20 mHiatfKpnl t«IL, » **tfcD N A Br* <D ^ 3fc*a5 £ =F »<fc L 
7r&. K p n I SPi££ttJto LfcfctD*. P HSGX-KOKpn I 

Sfitttcff At^> C tl^oTi. pKCTX-K£:P! + 

< 2 > d t s R&te^mm&oftm 

25 d t s Rite^^S*!** SJSSStl^^XS K£ffll*fctBPHaJft* 

£t\ ja<5*««r=ffl^**5fcl!d t s Ritfc^£«5«Lfc. d t s 
Riie^P^[c[*gE5liaSS9J#-^ 1 (D7 6 6IIM 36 6#g(D2©^ 
f=Eco52 I -C>S<b**ti>SlHa*<»Sr«>. f:t\ pHSGX-K£ 
30 Eco52 I X'&±mit Lfc&ga*S£2tt\ Eco52 I 0r 6 0 0 £ 
**L7cd t s Rjte^£*fc:?5X a Kp HSGX-KAEJ^S{L 
fc„ -Tfcfc)^. pHSGX - KAE±<7) d t s Riag^li^^S-f 
>7'l>-At^^LfcilC^7tl\^. 

pHSGX~KAEi:^$*l^)d t s R itfc* 6<«A6 L C 14. 
35 5 Iz LTStsS L/io □ 'J *&«ai*31* qTffcfc ^ X 5 K 
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pHM1 5 19 (K. Miwa et.al., Agric. Biol. Chem., 48, 
2901-2903(1984)) & 3?E CD ^ i£ £ (^^? 7 - 1 0'8'2 2 8 §^fB) 
JpH SGX-KAE±|:fc/£-o^^ti)K p n I gjWrSmSI-SA L 
tzo ^{fctodl*. p H M 1 5 1 9 $%mmmB amH l&U'Kpn It 

(ft) ^Blunting kit £ JfH^¥ 7^3fc^t L ?r Kpn I 'J > * - 
3t (ft) 3n £.ffll^T p H S G X — K A E (DKpn I A L. P K 

CX~KAE^l&iHf:o ^KHtpHSG399 
(Takeshita, S. et al . ;Gene (1987 ) , 61 , 63~74# B . ^jSjI (ft) t> 
10 SIAT'#^) fCDSa I I Sfltt I- Pities a I I 'J > 77 - ( ^! 

(ft) Si) Jffll^pHMl 51 9 (D^SS^^JI A L f- p S A C 4 
i^Stfco pKCX-KAE£:pSAC4 t £ ±iB<D m£t/*;U* & £ 

lj*^L/f/^f U^A - h77->>UAJ1 1 06 Oftd^ 

15 al. ^m^^m\z^^m^m^^H^^m^tz 0 *&i:LTi±* m 

- C M 2 GjSi*i^lfe(C7tf 'J t^-vif u>v;i/t^ >^y/0^f-h 

o)^^§! d t s R&te*\*ftmf£\±m\-K-t z>m&*tt-5--?z>m&& 

20 pHSGX-KAE(DKpn l^lMiii:, pKCT4£Kp 

n I T'^JBr LT*#b*l&TSori£*£t;D NA»fR^AU ^5 K 
pKTCX-KAE$^g[lf:o :Op K T C X - K AE ^ffi^t'fe 
S^Ut*/^f 'J^A- 7^7 hT77-*>*A ATCC1 3869 I' 
^^^I^S^t^AL, <ft*>¥7 - 1 0 8 2 2 8^^^IBi£CD^ 

25 ;it^fei*±Od t s Rilfe^^«Si:f ^U;o (:: f* A T C 

CI 3 8 6 9/pKTCX-KAE^50//g/ml(?)tL/O^5t 
tM-CM2 Gj$<*iS*feTr 2 5°CI=T 6 B^^t 5 Lfrt£. 5 g 
/m I (D^ A? x ~ =3— ;U5.7J5 On/mKDtl/-f 
M-CM 2 Gi^ife±(C^^. 3 4°CT'=3 n--H^U^^7^ S 

30 Kfc§<?*^<?*ft £ Lt^HLfco ;^HZ(7)ft^^ 3 4°C-C'^ O => A? ji - 

£ttft<7)&fe<*££;£fc£ y Ifc*3L. >/W ^-f-tf-va 
irj: y sfefet*-t<D d t s Riae^om&^SJS^ d t s Rjtfc^-*><*5fc 
SKca^^^Tl^^Clt^Jt^LAEftir^^Lfco d t s Rlfi^O) 
35 Ifc#a.tf d t S Rfcfc^teSftCDfESUrOUN-Cli. W095/23224^@&&'i> 
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< 3 > d t s Rag*«*t;aflE«att^*£ K*«»r*d t s r 

CTX-K?, «JR/<^»C*9»AL. AE/pKCT-X-K** 
ft*:. *(DI8. *«■*. pKCTX-KA«*B*l=«»**t*J:5l=. 

2 5°CX'ff ofco 

io < 4 > L — = >iSO)£!ii 

&E*WAE/pKCTX-K»»tntfL-y*>i> 

i^-^T-* >*-l=3 0 0m I O-O^-aL. *QS**S® Lfcig*5ffl 

15 7. 3l=||»Lfc. aSftl*. 2/1-1/1 VVMU. 8 0 0-1 

3 0 0 r prnT-iStfLfc. 2 l:*tBSSgt 1 3 - 1 4 m 
IHK 3 l=*r 3 5 B»IHfrof=. 5 0 
g/Lfl)^3-X*iSia£5 0-1 0 0ml 7-f- KLfc. *fc. A 
E*<D**I=I±. >K^*t*t UXTweenSO (/H'j7f^-> 

20 U> VJUfc'S /^Uf - h) £ 1 mg/m 1 iSJn Lfc. 

iSS&OTlSSiS* 5 1 <S#i?Lfc;-S<0 6 2 0 nm-C©*** 

(OD620)'. l-***5>Bi Cgiu) (** ^ /dl) 5 &x *m 



WO 97/48790 



30 



PCT/JP97/01886 



SI 



5 




mm 






fjiszi (g/L) 


6. 


0 


6. 


0 




KH 2 P0< (g/L) 


0. 


1 5 


0. 


1 5 


10 


MgSO«-7H,0 (g/L) 


0. 


1 


0. 


1 5 


FeS04-7HaO (g/L) 


0. 


0 0 1 


0. 


0 0 15 




MnSO«-7H 3 0 (g/L) 


0. 


0 0 1 


0. 


0 0 15 




S2g * n (ml/L) 


0. 


3 6 


0. 


1 


15 




0. 


4 5 , 


0. 


5 




f * $ ^Bi(mg/L) 


0. 


4 5 


0. 


2 



*1> ' ^:SSaK»l*^W*(ISS*3.49g/100mLfl5*,©^ttffl) 



20 g 2 



25 









Tween80 * u 


00 62 Q 










(t) 






St(g/dl) 


W (h) 


A 


A E/pKCTX-K 


3 2 




2.00 


0.2 


. 13.5 


B 




25-34 * 2) 




1.68 


0.9 


16. 0 


C 


AE 


3 1.5 




0. 46 


3.3 


40. 0 


D 




3 1.5 











*1) : T w e e n 8 0 (l mg/ral) CD j£ JJQ<D £ ^"T 
35 *2) : 2 5°CT-1 0 5$ ftf 3 4°CCSSv7 h LfcCt^^t 
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*3) : £W L^^ofcCt^t 



^3 



5 




*MK(t) 


Tween80 *'> 


gluCDsK (g/di) 




A 


3 7 




8. 6 




B 


3 7 




9. 0 


10 


C 


3 4 




3. 9 



*l) : T w e e n 8 0 (l mg/ml) <Dyfc1]Q(D%i m&^-f 
*2) : £ 2 f:*ta*&t^b*lfcI*^fflL^:t 

15 

JsI±.0>*SSj&*&. AE/pKCTX-K^fiAE^I:it^t, UttS 
"CI* L- SOU* H ^>M<D±f&mWPtel^tf±mtf<k < s *l£&T'\t L - 
^;U£ 5 >&±j£fia<£^C£A<BJb^T&£o O £ y . AE/pKC 
T X-KI*. i6SiS#lfe#TT'tt^7X = K-hOd t s Rjie?^*ffi 

<BT* L ->?;u$ = > < ^fifc**i4, 

< 1 > H DiUn^S^frffiSSStt:?^* 5 KOf^S 
25 (1) 3 'J*SfflH<DH Ditfe^omSI 

7Ut*/\^f 'J^A • =y 0 h^T — ^>^A AJ12036** ( FERM 
BP-734) 7^£>. 5 l~ It H Differ £i£8t Lfco 

"CSS^^tlTfcy (Peoples, 0. P. et al; Molecular Microbiology 
30 2(1) 63-72 (1988) ). ^ t*/^ f 'J O A «7^h7?->>^Ai: 
=1 'J */\^7 n- 'J • SOU* ^AO^^!(DH Differ CD IB *l]lilS<£tf£ 

^^^ct^^JS^^fcCD-C. a »;*A$t-u • SOU* £*jAct>SE 
5»J£*l:i P C Rftlzm^Z-StfLZfU N A £fESJ Lfco 

^Uf/^f 'J^A ■ >>*A AJ12036**fr b&fe#D 

35 NA^IUSLf:. Z <Dsfee# D N A t» H D iH£?- fc^ifrlftlSOObpCD D 
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N AWtt£P CR&IC* y£«r*fc*>lC. AB I £tSc D N A 
model381AM£SU>T* 5' i^7-fV — HI 

{841 ) 5 ' -CTGGGAAGGTGAATCGAATT-3 ' (860) : SB ^ SB*'] #^ 5 ) & 1/ 3 * 
M ~3 7 "7 — H 2 ( (2410) 5 ' -TCCGAGGTTTGCAGAAGATC-3 1 (2391) : SB S 

Peoples Lfctt*fiB^J (Peoples, O. P. et al., Molecular 

Microbiology 2(1) 63-72 (1988)) \Z It £ £ • 3# b 7r a fi£ 

53£ffiH p l ciz-caaa ufc. 

P C R&JEli. P C Ri£fStt& (D N A — T ;U+J-*< 0 7— PJ200O : 
10 ^5S5t (ft) ) Sl/P C RS-y h (Takara GeneAmpTM kit : S;Hi£ 



a 4 



15 


i£ £ 




ffi & a 




7*7>f7-H 1 


0. 25*/M 


25pmol 




r^^-H 2 


0. 


25pmol 


20 


dATP, dGTP. dTTP. dCTP 


^-^200/iM 


20nmol 




Taq DNA 


2. 5U/100^L 


0.5/iL<5U//iL> 








1 jug 




1 0 xSJ&airK 




10 juL 


25 


7k - 


> ** 





PCRfiJ5i:filT5DNA(DXtt, D N A07-- U atftf'J 
/ 5— t?J£j£<DlfefM** £-*94°C, 1 $K 37°C. 75°C. 3&£L + 

ftS/SHoa^i* i S?-etrofco c<D£j&-9--<' £;u£25-tf--f £ ;uttiB"r 



30 ZtlCfc ij D N A©i««StTofc. C 5 L T ft S> tit- ig*g£JS ±f$.%t<D 

A B5r CO li *<!2 ft b *i fc o 

C5 LT&bftfcigtStfrfir^K p n I T'^JWt L T*# <d*l 3 D N A BJf * 
£ v /</7$ — 7*7X5 KpHSG399 (Takeshi ta, S. et al . ;Gene (1987 ) , 6 

35 i,63-74#HSL SJSig (80 K^bRAT^^) <DK P nig&i£ir# X IT 
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Ifi&jt^^H K£pHDW<t3J€ CCD^^XS K£e. coli JM109*£ 

AJ12036#<DH D5IfE^KrM-^^^BE5iJ(D^^^y-r T^^r >-;£(z £ y 

#-^3^rj:4|Z7Ft- o 
(2) H DSfi^fl)jmS!SSji^7X5 K"^<7)aSA 

H Diafe^^^t;^^X 5 KpHDW£ K p n I T'jPHt LT H Ditfc^Br 
ftS^ymU, CtiSKpn I T?a<fcLfcpHSG3 9 9 (SJlat 
10 (») SO |= T 4 D N A 'J # — • tf£ffH*Tit*S 5 KpHDW 

-tzKD&olzLX'&^tlt-P H D WCO B a m H I SBtefr % TSori£3P 
A Lfco TSori£#t;D N AKJtll pHSC4£BamH I &TJK p 

15 itLtz'ik. BamHIWiftlDLfc*fl)^ P H D W<D B a m H ! SB 
ttl:)IAL, p T S H D £*#fco 
< 2 > H DilfcTSSm^CDflF^ 

y Lt: D 

il£^£^-f = K p hdw£ Aatii"Ctf]»rLfc«£B»eL* H 

Dl£^f^C#St-5 2o<D Aatll Sflte (E5>1## 3 ft 
^716-721. 1082-1087) B £ 3 1* * C £ IC «fc y -3* £ * 5fc L H 

25 K£ Kpn I T'^WrLTHD-Aita^lfDt^^s C tl, £pHSG398 <D K 
p n I gPiilz* A L, £ bKTSori^-f 3 D NABJr#£BamH I 

AT Sctlc^ y % HD-AiUc^fifc/B:^:* s K p tshdA£ 

*£Lfc. TSori£*TT£D N AK)tl*. pHSC4^igiKpn 
I Ct^UrLtib^^DN A8K>tCDia5^^^DNA Blunting kit 
30 3fe (#0 SO T'¥;&3fc3i<fc Ltc:&, BamH I «J>^~ C£;"li£ (&) 
Si) £*S*jcT t y . BamH I CO^ (C £ £ tfJ Bf I- £ o T 93 y ft 

±IBT'^b^fc^^:MH Dil^^S^ffl^^X = KpTSHD A £ffil*T. 

35 *ft/<;u*& (te**,«M¥2-20779i-3r*>*) l:«totfrofc. 
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AJll446t*l** ft^BB6 2-2 4 0 7 3 ^&Wi2tiZ> L - 'J 
"t?»y. 1 979^8^230^: U » i« £ 3^ X |^ fl? IB ± *)! X S£ X IS 
tt«fW35flff (iilf§3 0 5 B*S35«t*0<lirlTm-TS 1 #3 
§) l:FERM P-516 3fl)*KM-C»ft**lTt^. 
5 & b ft fcJfc M-CM2Gi£tt£m^T25°CICT ^JU^P—X 
(»l~2Xl09/ml) l::fc*ST-i«Lfc. i$£^f*£. ^L/~hU^ 
fcyi05«BfiSt^S«fe 3*SRU. ^ D 7 A7 x " Z3— ;U ( 5 g/mL) 6 
^t;M-CM2G¥*RiS*fef~££. 34°CC:T2~7Bit#LTP P L 

10 C<h£5ifiSL> * b(ZllM^C7>pHSG398^^P — ? |C ffl t*fc-9"*f > ■ /\ 

^■*fl^«^^^; ^P7A7i-a-^'(lO/ig/niL) £ # <frM-CM2GiSlfe 
-C34°C(^T ^;U^*p — X (l~2Xl09/ml) 1= * £ "Cttf * L fc. 

20 50-200 3P--t3jC^«fc5t:t^ 34°Cf=Ti«Lfc. ±WLfrZJP 
— — ^7 □ 7 A7 x — U — ( 5 Uq/mL) ' £ ^ t N M-CM2G¥ 15 teife (r U 

t^^>Ct^, -tMfV • /W ^y 5f-f -if— V3 >l=«fc iJML % * & 1= 

< 3 > H Diie?-*^t;aflEiRStt^^X H KtfiMfT* H Dilute 
30 S«c(Df^S 

H D A^(-, ^±^(D H Ditfc^£#fr;Sj£®gi±:/7X 5 KpTS 
HD£. «Jl/<;UXfifef=J:y»A L. HDA/pTSHD^^ifc, * 
OSS. pTSHDA<«Jia*l^**i4J:5l^ 2 5°CT^o 

35 < 4> L- y i?>(DSiS 
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*|=. H D AWHDA/pT S H D L - 'iv^l 

77 _^^- ( :3 0 0ml ^0#;£L. mraLfc^^^t:, 
5 izflmLfco ii^SI*. 2/1~1/1VVMfcU soo-uoo 

(OD620) . L-'Jv> (lys) CD^^S <£« (g/dl)') Xi;«f#B#fffl 

^^6s.t;^7ic7K-ro 

16 « 5 









! 


20 




(g/L) 


5. 


0 


1 5. 


0 




NH 2 S0« 


(g/L) 


2. 


5 


7. 


5 




KH 2 P04 


(g/L) 


0. 


1 


0. 


1 




MgSO«-?H 2 0 


(g/L) 


0. 


1 


0. 


1 


25 


FeSOWHaO 


(g/L) 


0. 


0 0 1 


0. 


0 0 1 




MnSO<*7H 2 0 


(g/L) 


0. 


0 0 1 


0. 


0 0 1 ! 






(ral/L) 


3. 


0 


3. 


0 






(mg/L) 


0. 


4 5 


0. 


4 5 


30 




(mg/L) 


0. 


5 


0. 


5 






(mg/L) 


0. 


2 


0. 


2 



♦1) : ^S^dKiQ7K^»^(^M^3.49g/100inL(D^(7)^^^) 
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3*6 



■ 




BBtt 




Met + Thr 


0D 5 2O 




5 






(t) 






(g/dl) 






HUA/pTSflO 


3 2 




0. 82 


1.7 




F 




25—34 * 2) 




0. 75 


1.8 • 


10 
















G 


HDA 


3 2 




0.65 


2.0 




H 




3 2 








15 


I 


AJ11446 


3 2 




0.81 . 


1.6 



*1) : L-^ ft->SU'L-A L/* — > (70mg/ml-5o) CD in CD 3f & £ 

*2) : 2 5°CT*1 0B*[Hi&8&r::3 4°C(r;SJSv^ h LfrCir^^-T 
20 *3) : ^IL^^fcci^t 



^7 



30 







Met + Thr *" 


'lysCD^Sl (g/dl) 


E 


3 4 




6. 8 


F 


3 4 




7. 2 


G 


3 4 


+ 


6. 2 


I 


3 4 




5. 9 



*1> : L-> >&.tfL-X (70mg/ml^-^) CO 

;S JlD CD &f £ *f 

35 *2) : »2(c*-ra*&*-c»?>*ifc»{**ffl^fcct**-r 
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(1) a-KGDHi»e^<DJ*Jlt 
( i ) -^a.— ^OSBSI 
*mm tftWmO) a- K GD H • E1t^a_^ hSfe^RU-Cffifsm 

K£*X*7H£M Kfti:*yDN A£*i£^g (T^^ K/WtyX 

t- A^t^^ETJU 3 9 4) ^ffiUT p Jiic L 0 

^^-f — t Ltttt'J K0. 25/imo I e. 8£I!<b 

Lt*^i:J:otffl«Lfc/<^ X^f'JX. N A 6" 4 (Hl*l±/* 
15 • 5>x*^-f - X K^<7 • -tz>£ — (3KH*-/W3-WI£:*:. 

<fc >J Lfc) <0§fc-fe#D N A 0 . 1 '/i gfi.Tj£ 7^DNA#U> 

^— -I? .(SEJHSfittB) 2. 5^.— v h£d AT P. dCTP. d G T'P „ 

d T T Pft.2 0 0 u ttjb*'J^A5 0mM, iSlkvy^y ^ix 1 . 

5mM3tt;-if7f >0. 0 0 0 1 1 OmM h 'JX-MMI 

20 (p H 8. 3) 0. 1ml fc^^JU. 9 4°C£1 5 5 °C £ 2 

7 2°C^3^(7)+h-<^;U^3 OBIiy iRt P C Ra^ffofc. £l£X£- 

?**>h (TVv-rAttS) <h [ Of — 32 P ] d C T P (77vvAttK) 

(ii) ^Ut'/N^f 'J OA • 7^ K77-/>^A ATCC1 386 
9(Dlfcfe{*D N AmK<D*8& 

'«? h • h'J^h> (-x* :7=Jttag) 1 /N -^ h . * hx*x 
h 7 n c^-f ? =1*113) o. sypa^IWh^AO. 5%^^r£ 

30 & T - YiSife (pH7. 2) 5 0 0ml \Z % J U tf/\^ f 

h^7 — ATCC 1 3 8 6 9 ^ML, 31. 5^T?6^Bfl 

i^SL^i^^fc 0 ca>»*»£5. 0 0 0 r pmtM 0^P B 1il6^ 

ISiStefr £ ^ftft* H;TtOT3^ (Biochem. Biophys. Acta., 72, 619, 
35 (1963)) l-cfc y &fet*D N A£«aJ L*r„ wtD^feftD N A 2 gS^ 
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mmmmE c o R I 2 0 Oii>; K£1 OmMil^^vOA, 1 0 
OmM^ibt MJ^ASl/l mMvftXl/^f h— 5 0m 

M h VX-i£i£$gffi& (pH7. 5) (r <7) CD;g^ L . Sg3 7°Cr 
. 1 5 B#r B 1£j£ 7 J: y ? xy -;u&fctj&iIL. 

5 x$ y — ^ft&fllSLT E c o R I Tr^it $ sfcfc 7 U tf/\<? f 'J O A • 
^ O h 17 7 — ^ > £ A ATCC1386 9(Z)sfefe(*D NA»||t$§fc D 

(iii) ^L/t'/\^f l i')A'7^h77->>^A ATCC138 
6 9 0) <z - K G D Hit^^COmRi 

3^X5 p UC1 8 (£5B36tt») 1 gXtfftlPSP&E 

10 coRI202-->h^10mMHIt7^^v^iv, 1 OOmMUjtf 

BiffiSX (pH7. 5) iz^L. ffl£ 3 2 B*MJ5J££i*T$Bft: 

S K***-*3fe<DDN AW*j&<?flS^S<D£fcjfcr^ 
15 Molecular Cloning 2nd "edition (J. Sambrook, £ . F. Fritsch 

and T . Maniatis, Cold Spring Harbour Laboratory Press, pi . 60 
(1989)) (DTd&V/O =r l J 7)1, • TJlsjj V 7 * X Z> T $ — if &)>m\Z <fc I) 
D N AKrtfGHKy >Kfb£frl^ ttSfz* y 7 x y — juttasflJS L. x 

20 COEcoRlt?Ht$^:pUC1 8^0. 1/*g> (ii)T'f*£ 
ftfcE c o R I TriPHb^ftf-:? U t*/<^T- U ^A-^^h^T-^^^ 
A ATCC 1 3 8 6.9<D»fe»D N A®r# 1 /i g&tfT 4DNAU 

— bf 1 JL-y h (S5Hafttt») £6. 6mMiHt7^y^^ 10 
mMvftXL/'< h — ;US.l>' 1 OmM7fy v>=!J ^M&^^-f Z> 6 

25 6 mMK'JX-ttM«a (pH7. 5 ) izma U." ;£Jg 1 6°CT' 8 B$ 
MKICL* D NA£iI« 3fcl*T?K D N A ;I£-felT'. y 
xvx Ut7-3'J J M 1 0 9 <£5H£ttB) *»K«»U 
100// g/m I 07>t'y'J > t; L *5Sl§lft±. lz £ # % ifal 0 , 
0 0 Offlco^SHi»(**»fc. 

30 f# b *V7cff££lc&ft^ «=>> Molecular Cloning 2nd edition (J. 
Sambrook, E . F. Fritsch and T. Maniatis, Cold Spring Harbour 
Laboratory Press, pi. 90(1989)) (Djjy&lZ&V % ( i ) T? f& £» *l fc "7 

(iv) 3f Ufcf/^^x U ^A-^h^T — >>*A ATCC1386 
35 9<Dtf - KGD Hite^tDttfcEMOfcS 
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(iii) iZ £ y»e>*lfc:raSlB»f** x £>Molecular Cloning 2nd 
edition (J. Sambrook, E. F. Fritsch and T. Maniatis, Cold Spring 
Harbour Laboratory Press, pi. 25(1989)) E*<D7iU* U 
y >^XH KDNA«MLfc. K^*3 FDNAI^btWT'J 
5 ^ A • ^ h?7-* A ATCC 1 3 8 6 9<Z>&fe<*DN A£* 
COft B^Q^-XCDD N A»iK££A/t?l*fc. K£ (iii) 

©fffctt*-e«iM«E c or i atfx h o i twu *si=«i*r 

ffp-xyjU*ft*»*ffy ; (iii) k*Lm~\*X*+f>*4?V94 

10 Ec oR IJtt/Xho ll:«i4*ifc»3*P^©«i 

R^M^'jy-fXtiC^M^fc. iDNAHt^T^ (iii) "0 
ftof:J:5l:EcoRI^Xhol TfMlfc^^S K"<**-P 
HSG 3 9 7 (25B£titS) ^ -Ufc. »^*tfc^vX 

= KDNAtffll^KD N ABT^^m^E^l^^S^^T^tco &£BE$1] 

15 Taq DyeDeoxy Terminator Cycle' Sequencing Kit (T^-f 

K/Wt^5*^ttB) ftfflt^SangerO)** (J. Mol. Biol., 143, 
161 (1980)) i:^ot^T-3t:o 

A,-ci*tt*ofcfc*K (in) •eftaf^^i^ut'/^.T'J^A.. 7 

20 ^ h77 - y A ATCC1386 9CDsfefe#D N A*X h o I t' 
^LpHSG 3 9 7|C&$SLfcM&*-tt:?7XS K-C»*te»*«^. 

(ii) t?H^WH:/^f ■ J 5£h?7-*>*^ ATC 
C 1 3 8 6 9<D£fe<*D N A &3fc<Dift 3 * □ -<-X <7) E c o R I , X h 
o I WttMKZ ( i ) O^&l-ftl^^Mt l>tzt<DZzrv--JkLX 

(iii) tt£fc«J*-CttlM«S a 1 I X h o 1 T*<aiSrL. 
^ t , 7f p_^y ; ^raft7^ (iii) CO^^fCct y ^'J 

30 XT*»K*H5£Lfctt»* »4. 4*P^(DR^**wti<« 
BJj Lfco ^DNABt^^ (iii) tftofcJ:?i:Sa t I Xtf X h o I 
T'WBf Lfc^*S "K^^-P HSG 3 9 7 l~2l$a P->ltLfc 0 
C(D^7X5K$pHSGS-X'^*Lfc. IS^XH Ktf^fcS a 
I i&t/Xho I tfJKffBJrfr^S a I i ttK£fi*& E c o R I WW* *"C 

35 (Dtfcl. 4*a*-*0>D N A«fia>*«Ma*S*±IB*R»KL, 
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i2#msa*ij#^7 i-^-r&y t-&& 0 ^> • <j — t > ^~ ■ -7 

;fr*7 == -/»E9J^€>fifc.5S6K*3— KT-Site^tf. ^l/t 4 /^f 
•J^A-v^h^y — ^> £ A ATCC1 3 8 6 90)a-KGDHj| 

^^Tofco Jfll^fc-r — $ ^-XliEMB L&tfSWI SS-PROTf 
15 E51J^E5IJ#^7|C^^--S.D N A ;& ^ *t Id =3 — K 

20 *fc**t«£:*LTl*fc 0 -Tfcfci. 0^^1(^^9 0 0 7 5^11* 
i^^Bl it^^L— *v K±: W 1**1 Eft £jk Lfcrt<* N^iS{RiJ<7) 3 0 0 7 
5 J BttttBff'- K G D H fri*Mt»^^C^(7)T*fe y . ^S^im 

a#*Ktta>E*J£0>*iraiSfcit«£(T3 t«Hf>7*; h 

Bar-KGDH£li*fc:y % El, E 2 ffi:fr(D OnFfttt* 5*1* 

^it^^-^-— ^> ■ 'J — 7 s -f >y • ? U — AJi3Slr(i^:fli®fc 
^P^E-*— ^ilE^llCS^ LfcEBI (281-286& 1*307-312) 

30 STja 'J^iai(D'J 7t?y— A^^E^JirSieiLfcE^I (422-428) *>< 
*l**££*Lfc. :7> - 'J— T-T • 3? U — ATSSElcfcfc. 

te¥©»«*>y7-;UfcH(ttUfc^-TA&;U— >T«|Jg (4243-4281) 
35 ^C0T*fe^>, 
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(2) of - K G D Hjlic^^SSSSft^^X 5 K^CD^A 

Sa I iT'SJBrL. ff - K G D Hlfi^^ D N Air^ ^ilfro CCD 
. D N A B5t >t" <t * B a mH I Atf Sal I t'9]»iLf:^7Xa FpHS 
5 G 2 9 9 (S>Sit (&) t^T4DNA U # — • tf *JSL*"Ciitt L. 

p H SGS-X' £fl5«lLfc. 

pHSGS-X' (DBamH I SflfilC. =3 'J * I! *ffl @ £ 3fc CD TSori £ 
^ALfco TSorii#tD N ABfHrJ*. pHSC4£BamH IStfK 
pn ItffliL. »&*LfcDN AR«-0>iaS**t' s F»SR3i<bLfc», B 
10 a m H I >7J — ^ii^^^-y-T^fc^^X 5 KpTBCT 4$BamH 
! T*yjB5r-r^Ci:lc^oT^fco C CD D N A Hr J* * P H S G S - X ' CD 
BamH I SPI4[C||A Lt^7X = Kp BKTS-X^ffc, 

<2><z — kgd Hiae^-^aascD^fii 

Of -KGD Hlg^lttli. SKSfitt^XS K*Ml^«n« 
15 J: y tt»Ufc. a*WI=I4- ff-KG D Hafi^rtlciiEJiJS 

(Dl340#g i:3266Sa<D2Sm^K p n I X+ffiit £ 

fCt, -tffi-Cfc&*Lfcp HSGS-X£Kp niT?»» 

X 5 KpHSGS- XAK^^SLfco pHSGS-XAK±CDa-K 
20 QDH5te^tt«*i*S|l»^^^Lfc«Sfil=JS:oTt^. 3fcfc P H S G S 
-XAKcDB amH I SSgfcSB&C:, Tsori£3?AL. ^ X H Kp BT 
S — X A K £^5* Lfc„ IftMl^lis p H S C 4^||IEg^K p n I "C 
mitL. DNA¥i^<b^7h CSSJfitttt- Blunting kit) 
¥»3fcSSrt;Lfcffe* BamH I U > 7J — C^SiittgO &&&2lttz'lk 
25 SE^^tm:^7X5 K««MK*B amHIt'ifiltL, 

TSori£^t?5te^B9r^*ai»L. :tL$pHSGS»XAK(DBam 
H I ^i5CtlAL^7X = KpBTS-XAK$MLfc. 

Ut*/^f 'J^A- 7^ K77->>^A ATCC 1 3 8 6 9i:i^ 
30 /^UX;£ (^g3JF2-2 0 7 7 9 1 §) ^ffl^t^AL, ^fettJiCD a 

-kgd Hae^*^^sai=«*Lfc. 

ft(*fl«I(=tt. ^7X5 KWi*ifcATC CI 3 8 6 9/pBTS 
-XAK£CM2G (*°U h> 1 %. HSi^1%, ttHt-J- MJ 
^AO. 5%, na-XO. 5%. p H 7. 2) fe&temX' 2 5°C[C 
35 T 6 ^FalSSi: 5 Lfc&. 5// g/m I CO^D7A7i-a-;^f 
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5 — K G D H l-S^ tlT l^&C^^SIsSLs :tiHS 

<3>a-KGD Hite^t^fcSflEBatt^X-S K**irrS a- 
KGD Hitfc^5ft*g**<Df£gi 

pBKTS-X **$fc/<;UX&lc J: AL. AS/pBKTS-X^ 
^©PS. iS^te. p B K T S - XA<ttte4"!=«»*4x* * dl=. 

< 4 > L -?*;u$ ^ >I£tf>K& 
15 ASj^tAS/pBKT S - X »©i"W2ttf L - S ^§S£&tt 

9 lc*-rE*£a-c»ttA<fc < 9 rc^f «HS 

■C2 3HfIW, liLtfrofc, 
20 fe«&at»&£5 1 M^lf:;-$0 6 2 0 nmt(7)^g 

(OD620) % HL (glu) CD^HS (SS (g/dl) ) . SSfg 

& (g/dl) £3* 9 l:^f 0 
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£ 8 



5 



15 







■ 

(g/L) 


3. 


0 


KH 2 PO« (g/L) 


0. 


1 5 


MgSOWH.O (g/L) 


0. 


1 


FeSO«-7H 2 0 (g/L) 


0. 


0 0 1 


MnSO<-7H 2 0 (g/L) 


0. 


0 0 i 


M.Wt * n (ml/L) 


0, 


4 8 


t'tf > (mg/L). 


0. 


3 


I ^B, (mg/L) 


0. 


2 


lM'j2/«AMA«ffi« (PH7. 5) (ml) 


2. 


0 



*1) : ^MMe^»D7K^^^(^^^3.49g/100mL(Dt 
20 ^9 



m «k 




sk (r> 


0D 62O 


gluOD^fg 


wm 










(g/dl) 


(g/dl) 


A S/pBKTS-X 


2 5 


2 5 


1. 024 


0.00 


0.0 




25—35 •» 


3 5 


0. 621 


1. 14 


0.0 


A S 


2 5 


2 5 


0. 063 


0. 29 


2.7 




25—35 *' } 


3 5 


0. 074 


0. 37 


2.3 



*l) : 2 5°C-e7B$Rfli&£Sfe|:: 3 5 "CdSJg h LfcC t^^t 



BL±0)ttjR^&. AS/pBKTS-XftliASttCtt^t. 2 5 °C 



( 
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^tfH&fit-Cfe*. o^U. AS/pBKTS-X^li, 

iSS&^T^Cfc ff-KGD H**I8;<t£:^ L-^;U£ = >6£ 

5 

15 fZBMOZHi : SSP&lc^gtt&SOSgjg;* 

g^#-5§- : B-31 8 

tiiJSlB : ¥f£9^6 £ 4 B 

«5fc*t## : **S*KI¥/£8iM 5 5 5 7 5f 

S5feB : ¥fi£8^6 1 7 B 
20 S£*ijO& : 1 0 

: 1 

mmO&Z : 2B55 

25 skd& : 

E <D 11 ?S : GenomicDNA. 

^Sfc^a^TIE^ : CDS 
30 ^Siifi : 359.. 1987 

GATCTTGGAA CTCGACEGTT TTCACCGTCC AGTTTGGAGC GCCTGAGCTT GCAAGCTCCA 
GCAAGTCAGC ATTAGTGGAG CCTGTCACTT TTTCGT7\AAT GACCTGGCCA AAGTCACCGT 
TTTGGAGCAA TTTTTCCTTC AGGAGCTCAA CGTTTAGCGG CTCTCTGGAT CGTC3\AATGT 
35 CAACGTTCAT GGAftGCCftAT GTAGTQQQ3T CGCGTCGftAA AGCGCGCTTT AAGGGCC3VCA 



60 
120 
180 
240 



i 
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CGCCCAAAAA GTTTTACCTT TAAAAACTAC GCGCACGCAG CACGAACCTG TTCAGTGATG 300 



TAAATCACCG CGGAAATATT GTGGACGTTA CCCCCGCCTA CCGCTACGAT TTCAAAAC 358 
ATG ACC ATT TCC TCA OCT TTG ATT GAC GTC GCC AAC CTT OCA. GAC ATC 406 
Met Thr lie Ser Ser Pro Leu lie Asp Val Ala Asn Leu Pro Asp He 
5 1 5 10 15 

AAC ACC ACT GCC GGC AAG ATC GCC GAC CTT AAG GCT CGC CGC GOG GAA 454 
Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 

20 25 30 

GCC CAT TTC.CCC ATG GGT GAA AAG GCA GTA GAG AAG GTC CAC GCT GCT 502 
10 Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 
35 40 45 

GGA CGC CTC ACT GCC CGT GAG CGC TTG GAT TAC TEA CTC GAT GAG GGC 550 
Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 
50 55 60 

L5 TCC TTC ATC GAG ACC GAT CAG CTG GCT CGC CAC CGC ACC ACC GCT TTC 598 
Ser Phe. He Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 

65 . 70 75 80 

GGC CTG GGC GCT AAG CGT CCT GCA ACC GAC GGC ATC GTG ACC GGC TGG 
Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly He Val Thr Gly Trp 
20 85 90 95 

GGC ACC ATT GAT GGA CGC GAA GTC TGC ATC TTC TOG CAG GAC GGC ACC 
Gly Thr He Asp Gly Arg Glu Val Cys He Phe Ser Gin Asp Gly Thr 

100 105 HO 

GTA TTC GGT GGC GOG CTT GGT GAG GTG TAC GGC GAA AAG ATG ATC AAG 742 
25 Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met He Lys 
115 120 125 

ATC ATG GAG CTG GCA ATC GAC ACC GGC CGC CCA TTG ATC GGT CTT TAC 790 
He Met Glu Leu Ala He Asp Thr Gly Arg Pro Leu He Gly Leu Tyr 
130 135 140 

30 GAA GGC GCT GGC GCT CGC ATT CAG GAC GGC GCT GTC TCC CTG GAC TTC 
Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

ATT TCC CAG ACC TTC TAC CAA AAC ATT CAG GCT TCT GGC GTT ATC CCA 
He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 
35 165 170 175 



646 



694 



838 



886 
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CAG ATC TCC GTC ATC ATG GGC GCA TGT GCA GGT GGC AAC GCT TAC GGC 934 
Gin lie Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 
180 185 190 

. CCA GCC CTG ACC GAC TTC GTG GTC ATG GTG GAC AAG ACC TCC AAG ATG 982 
5 Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 
195 200 205 

TTC GTT ACC GGC CCA GAC GTG ATC AAG ACC' GTC ACC GGC GAG GAA ATC 1030 
Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 
210 215 220 

10 ACC CAG GAA GAG CTT GGC GGA GCA ACC ACC CAC ATG GTG ACC GCT GGC 1078 
Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

AAC TCC CAC TAC ACC GCT GCG ACC GAT GAG GAA GCA CTG GAT TGG GTA 1126 
Asn Ser His Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 
15 245 250 255 

CAG GAC. CTG GTG TCC TTC CTC CCA TCC AAC AAT GGC TCT TAC ACA CCA 1174 
Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 

260 265 270 

CTG GAA GAC TTC GAC GAG GAA GAA GGC GGC GTT GAA GAA AAC ATC ACC 1222 
20 Leu Glu Asp Phe Asp Glu Glu Glu Gly Gly Val Glu Glu Asn He Thr 
275 280 285 

GCT GAC GAT CTG AAG CTC GAC GAG ATC ATC CCA GAT TCC GCG ACC GTT 1270 
Ala Asp Asp Leu Lys Leu Asp Glu He He Pro Asp Ser Ala Thr Val 
290 295 300 

25 GCT TAC GAC GTC CGC GAT GTC ATC GAA TGC CTC ACC GAC GAT GGC GAA 1318 
Pro Tyr Asp Val Arg Asp Val He Glu Cys Leu Thr Asp Asp Gly Glu 
305 310 315 320 

TAC CTG GAA ATC CAG GCA GAC CGC GCA GAA AAC GTT GTT ATT GCA TTC 1366 
Tyr Leu Glu lie Gin Ala Asp Arg Ala Glu Asn Val Val He Ala Phe 
30 325 330 335 

GGC CGC ATC GAA GGC CAG TCC GTT GGA TTT GTT GCC AAC CAG CCA ACC 1414 
Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

CAG TTC GCT GGC TGC CTG GAC ATC GAC TCC TCT GAG AAG GCA GCT CGC 1462 
35 Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 
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355 360 365 

TTC GTC CGC ACC TGC GAC GCG TTT AAC ATC CCA ATC GTC ATG CTT GTC 1510 
Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 
370 375 380 

5 GACGTCCCCGGCTTCOTCTAGGCG^ 1558 
Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 
385 390 395 400 

CTG CGT CGT GGC GCA AAG CTG CTC TAC GCA TAC GGC GAA GCA ACC GTT 1606 
Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val 
10 405 410 415 

CCA AAG ATT ACC GTC ACC ATG CGT AAG GCT TAC GGC GGA GCG TAC TGC 1654 
Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 

420 425 430 

GTG ATG GGT TCC AAG GGC TTG GGC TCT GAC ATC AAC CTT GCA TGG CCA 1702 
15 Val Met Gly Ser Lys Gly Leu Gly Ser Asp He Asn Leu Ala Trp Pro 
435 440 445 

ACC GCA CAG ATC GCC GTC ATG GGC GCT GCT GGC GCA GTC GGA TTC ATC 1750 
Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gly Phe He 
450 455 460 

20 TAC CGC AAG GAG CTC ATG GCA GCT GAT GCC AAG GGC CTC GAT ACC GTA 1798 
Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

GCT CTG GCT AAG TCC TTC GAG CGC GAG TAC GAA GAC CAC ATG CTC AAC 1846 
Ala Leu Ala Lys Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 
25 485 490 495 

CCG TAC CAC GCT GCA GAA CGT GGC CTG ATC GAC GGC GTG ATC CTG CCA 1894 
Pro Tyr His Ala Ala Glu Arg Gly Leu He Asp Ala Val He Leu Pro 

500 505 510 

AGC GAA ACC CGC GGA CAG ATT TOC CGC AAC CTT CGC CTG CTC AAG CAC 1942 
30 Ser Glu Thr Arg Gly Gin He Ser Arg Asn Leu Arg Leu Leu Lys His 
515 520 525 

AAG AAC GTC ACT CGC OCT GCT CGC AAG CAC GGC AAC ATG CCA CTG 1987 
Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 
530 535 540 

35 TAAATCGGCG AATCCATAAA GGTTCAAAAG AATTCAATAA GGATTCGATA AGGGTTCGAT 2047 
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AAGGGTTCGA TAAGGGCCGA CTTAAATGAT TGGATGTAAA GAAATACCAA TGAAAATTGG 2107 

CAACTCTTTA CACCCAATCT TTAAGACATG GGGGGTGGCG CTGGGCTAAT ATAACCGGTT 2167 

AGCGAAACGA. TTAGTCCCTT GTTAGGGGGA. TTAACCCTCG AAGTGGGTCG TATTTTGGCG 2227 

■ TTTGTATGTT CACACAAGAA CCCTGCACAA OGCCTTCAAA GTACGTCGAC CACGADCAAG 2287 

5 CGCATTATTC ACTCTCACCC TTCAGGATTT AG&CTAAGAA ACCATGACTG CAGCACAGAC 2347 

CAAACCTGAC CTCPIXACCA CGGCTGGAAA GCTGTCCGAT CTTCGCTCCC GTCTTGCAGA 2407 

AGCTCAAGCT CCAATGGGCG AAGCAACTGT AGAAAAAGTG CACGCTGCTG GCAGGAAGAC 2467 

TGCCCGCGAA CGT7ATCGAGT ATTTGCTCGA TGAGGGCTCT TTCGTAGAGA TCGATGCTCT 2527 

TGCTCGTCAC CGTTCCAAGA ACTTCGGCCT GGATGCCAAG CGTCCAGCTA CTGACGGTGT 2587 

10 TGTGACTGGT TACGGCACCA TCGATGGOCG TAAGGTCTGT GTGTTCTCCC AGGACGGGGC 2647 

TGTATTCGGT GGCGCTTTGG GTGAAGTTTA TGGTGAAAAG ATCGTTAAGG TTATGGATCT 2707 

TGCGATCAAG AOCGGTGTGC CTTTCATCGG AATCAATGAG GGTGCTGGTG CGCGTATCCA 2767 

GGAAGGTGTT GTGTCTCTGG GTCTGTACTC ACAGATTTTC TACCGCAACA CCCAGGCGTC 2827 

TGGCGTTATC CCAC2GATCT CTTTGATC 2855 

15 

5E^I#^- : 2 
SS^IJCD^:^ : 543 

20 BE*iJOfi£| : £ 
£*l 

Met Thr lie Ser Ser Pro Leu lie Asp Val Ala Asn Leu Pro Asp He 

1 5 10 15 

Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 
25 20 25 30 

Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 
50 55 60 

30 Ser Phe He Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
65 70 75 80 

Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly lie Val Thr Gly Trp 

85 90 95 

Gly Thr He Asp Gly Arg- Glu Val Cys He Phe Ser Gin Asp Gly Thr 
35 100 105 no 
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Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met He Lys 

115 120 125 * 

He Met Glu Leu Ala He Asp Thr Gly Arg Pro Leu He Gly Leu Tyr 
130 135 140 

5 Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 

165 170 175 

Gin He Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 
210 215 220 

15 Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

Asn Ser Kis Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 

245 250 255 

Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 
20 260 265 270 

Leu Glu Asp Phe Asp Glu Glu Glu Gly Gly Val Glu Glu Asn He Thr 

275 280 285 

Ala Asp Asp Leu Lys Leu Asp Giu He He Pro Asp Ser Ala Thr Val 
290 295 300 

25 Pro Tyr Asp Val Arg Asp Val lie Glu Cys Leu Thr Asp Asp Gly Glu 
305 310 315 320 

Tyr Leu Glu He Gin Ala Asp Arg Ala Glu Asn Val Val He Ala Phe 

325 330 335 

Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 
30 340 345 350 

Gin Phe Ala Gly Cys Leu Asp lie Asp Ser Ser Glu Lys Ala Ala Arg 

355 360 365 

Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 
370 375 380 

35 Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 
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.385 390 395 400 

Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val 
405 410 415 

• Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 
5 420 425 430 

Val Met Gly Ser Lys Gly Leu Gly Ser Asp He Asn Leu Ala Trp Pro 

.435 440 445 

Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gly Phe He 
450 455 460 

10 Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

Ala Leu Ala Lys Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 

485 490 495 

Pro Tyr His Ala Ala Glu Arg Gly Leu He Asp Ala Val He Leu Pro 
15 " 500 505 510 

Ser Glu. Thr Arg Gly Gin He Ser Arg Asn Leu Arg Leu Leu Lys His 

515 520 525 

Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 
530 535 540 

20 

: 3 

ffi?)] : 1478 

25 h/Kn v- : HSitf 

BE ¥\ (O HH : genomic DNA 



: AJ12036 
30 &m<Dtt& 

: CDS 

£F*£&S : 89. .1423 
»**jfcELfc*3£ : s 

mm 

35 GGTACCCTTT TTGTTTTGGA CACATGTAGG GTGQOCGAAA CAAAGTAATA GGACAACAAC 60 
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GCTCGACCGC GATTATTTTT GGAGAATC ATG ACC TCA GCA TCT GCC CCA AGC 112 

Met Thr Ser Ala Ser Ala Pro Ser 
1 5 

• TTT AAC CCC GGC AAG GGT CCC GGC TCA GCA GTC GGA ATT GCC CTT TTA 160 
5 Phe Asn Pro Gly Lys Gly Pro Gly Ser Ala Val Gly lie Ala Leu Leu 
10 15 20 

GGA TTC GGA ACA GTC GGC ACT GAG GTG ATG CGT CTG ATG ACC GAG TAC 208 
Gly Phe Gly Thr Val Gly Thr Glu Val Met Arg Leu Met Thr Glu Tyr 
25 30 35 40 

10 GGT GAT GAA CTT GCG CAC CGC ATT GGT GGC CCA CTG GAG GTT CGT GGC 256 
Gly Asp Glu Leu Ala His Arg He Gly Gly Pro Leu Glu Val Arg Gly 

45 50 55 

ATT GCT GTT TCT GAT ATC TCA AAG CCA CGT GAA GGC GTT GCA CCT GAG 304 
He Ala Val Ser Asp He Ser Lys Pro Arg Glu Gly Val Ala Pro Glu 
15 60 65 70 

CTG CTC ACT GAG GAC GCT TTT GCA CTC ATC GAG CGC GAG GAT GTT GAC 352 
Leu Leu Thr Glu Asp Ala Phe Ala Leu He Glu Arg Glu Asp Val Asp . 

75 80 85 

ATC GTC GTT GAG GTT ATC GGC GGC ATT GAG TAC CCA CGT GAG GTA GTT 400 
20 He Val Val Glu Val He Gly Gly He Glu Tyr Pro Arg Glu Val Val 
90 95 100 

CTC GCA GCT CTG AAG GCC GGC AAG TCT GTT GTT ACC GCC AAT AAG GCT 448 
Leu Ala Ala Leu Lys Ala Gly Lys Ser Val Val Thr Ala Asn Lys Ala 
105 110 115 120 

25 CTT GTT GCA GCT CAC TCT GCT G?sG CTT GCT GAT GCA GCG GAA GCC GCA 496 
Leu Val Ala Ala His Ser Ala Glu Leu Ala Asp Ala Ala Glu Ala Ala 

125 130 135 

AAC GTT GAC CTG TAC TTC GAG GCT GCT GTT GCA GCC GCA ATT CCA GTG 544 
Asn Val Asp Leu Tyr Phe Glu Ala Ala Val Ala Ala Ala He Pro Val 
30 140 145 150 

GTT GGC CCA CTG CGT CGC TCC CTG GCT GGC GAT CAG ATC CAG TCT GTG 592 
Val Gly Pro Leu Arg Arg Ser Leu Ala Gly Asp Gin lie Gin Ser Val 

155 160 165 

ATG GGC ATC GTT AAC GGC. ACC ACC AAC TTC ATC TTG GAC GCC ATG GAT 640 
35 Met Gly He Val Asn Gly Thr Thr Asn Phe He Leu Asp Ala Met Asp 
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17 ° 175 180 

TCC ACC GGC GCT GAC TAT GCA GAT TCT TTG GCT GAG GCA 'ACT CGT TTG 688 
Ser Thr Gly Ala Asp Tyr Ala Asp Ser Leu Ala Glu Ala Thr Arg Leu 
185 190 i 9 5 200 

GGT TAC GCC GAA GCT GAT CCA ACT GCA GAC GTC GAA GGC CAT GAC GCC 736 
Gly Tyr Ala Glu Ala Asp Pro Thr Ala Asp Val Glu Gly His Asp Ala 

205 210 215 

GCA TCC AAG GCT GCA ATT TTG GCA TCC ATC GCT TTC CAC ACC CGT GTT 784 
Ala Ser Lys Ala Ala He Leu Ala Ser He Ala Phe His Thr Arg Val 

220 225 230 

ACC GCG GAT GAT GTG TAC TGC GAA GGT ATC AGC AAC ATC AGC GCT GCC 832 
Thr Ala Asp Asp Val Tyr Cys Glu Gly He Ser Asn He Ser Ala Ala 

235 240 245 

GAC ATT GAG GCA GCA CAG CAG GCA GGC CAC ACC ATC AAG TTG TTG GCC 880 
15 Asp He Glu Ala Ala Gin Gin Ala Gly His Thr He Lys Leu Leu Ala 
250 255 260 

ATC TGT GAG AAG TTC ACC AAC AAG GAA GGA AAG TOG GCT ATT TCT GCT 928 
He Cys Glu Lys Phe Thr Asn Lys Glu Gly Lys Ser Ala He Ser Ala 
265 270 275 280 

CGC GTG CAC CCG ACT CTA TTA CCT GTG TCC CAC CCA CTG GCG TCG GTA 976 
Arg Val His Pro Thr Leu Leu Pro Val Ser His Pro Leu Ala Ser Val 

285 290 295 

AAC AAG TCC TTT AAT GCA ATC TTT GTT GAA GCA GAA GCA GCT GGT CGC 1024 
Asn Lys Ser Phe Asn Ala He Phe Val Glu Ala Glu Ala Ala Gly Arg 

300 305 310 

CTG ATG TTC TAC GGA AAC GGT GCA GGT GGC GCG CCA ACC GCG TCT GCT 1072 
Leu Met Phe Tyr Gly Asn Gly Ala Gly Gly Ala Pro Thr Ala Ser Ala 

315 320 325 

GTG CTT GGC GAC GTC GTT GGT GCC GCA CGA AAC AAG GTG CAC GGT GGC 1120 
30 Val Leu Gly Asp Val Val Gly Ala Ala Arg Asn Lys Val His Gly Gly 
33 ° 335 340 

CGT GCT CCA GGT GAG TCC ACC TAC GCT AAC CTG CCG ATC GCT GAT TTC 1168 
Arg Ala Pro Gly Glu Ser Thr Tyr Ala Asn Leu Pro He Ala Asp Phe 
345 350 355 360 

GGT GAG ACC ACC ACT CGT TAC CAC CTC GAC ATG GAT GTG GAA GAT CGC 1216 
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Gly Glu Thr Thr Thr Arg Tyr His Leu Asp Met Asp Val Glu Asp Arg 

365 370 ' '375 

GTG GGC GTT TTG GCT GAA TTG GCT AGC CTG TTC TCT GAG CAA GGA ATC 1264 
• Val Gly Val Leu Ala Glu Leu Ala Ser Leu Phe Ser Glu Gin Gly lie 
5 380 385 390 

TCC CTG CGT ACA ATC CGA CAG GAA GAG CGC GAT GAT GAT GCA CGT CTG 1312 
Ser Leu Arg Thr lie Arg Gin Glu Glu Arg Asp Asp Asp Ala Arg Leu 

395 400 405 

ATC GTT GTC ACG CAC TCT GCG CTG GAA TCT GAT CTT TCC CGC ACC GTT 1360 
10 He Val Val Thr His Ser Ala Leu Glu Ser Asp Leu Ser Arg Thr Val 
410 415 420 

GAA CTG CTG AAG GCT AAG OCT GTT GTT AAG GCA ATC ARC ACT GTG ATC 1408 
Glu Leu Leu Lys Ala Lys Pro Val Val Lys Ala He Asn Ser Val He 
425 430 435 440 

15 CGC CTC GAA AGG GAC TAATTTTACT GACATGGCAA TTGAACTGAA CGTCGGTCGT 1463 
Arg Leu. Glu Arg Asp 
445 

AAGGTTACCG TCAOG 1478 

20 m&m^ ■• 4 

SB5IJ<7)^:^ : 445 

25 

Met Thr Ser Ala Ser Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly 

15 10 15 

Ser Ala Val Gly He Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu 
20 25 30 

30 Val Met Arg Leu Met Thr Glu Tyr Gly Asp Glu Leu Ala His Arg He 
35 40 45 

Gly Gly Pro Leu Glu Val Arg Gly He Ala Val Ser Asp He Ser Lys 

50 55 60 

Pro Arg Glu Gly Val Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala 
35 65 70 75 80 



WO 97/48790 



54 



PCT/JP97/0I886 



Leu He Glu Arg Glu Asp Val Asp He Val Val Glu Val He Gly Gly 

85 90 '95 

He Glu Tyr Pro Arg Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys 
100 105 no 

5 Ser Val Val Thr Ala Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu 
115 120 125 

Leu Ala Asp Ala Ala Glu Ala Ala Asn Val Asp Leu Tyr Phe Glu Ala 
130 135 14Q 

Ala Val Ala Ala Ala He Pro Val Val Gly Pro Leu Arg Arg Ser Leu 
10 145 150 155 160 

Ala Gly Asp Gin He Gin Ser Val Met Gly He Val Asn Gly Thr Thr 

165 170 175 

Asn Phe He Leu Asp Ala Met Asp Ser Thr Gly Ala Asp Tyr Ala Asp 
180 185 190 

15 Ser Leu Ala Glu Ala Thr Arg Leu Gly Tyr Ala Glu Ala Asp Pro Thr 
195 200 205 

Ala Asp Val Glu Gly His Asp Ala Ala Ser Lys Ala Ala He Leu Ala 

210 215 220 

Ser He Ala Phe His Thr Arg Val Thr Ala Asp Asp Val Tyr Cys Glu 
20 225 230 2 35 2 40 

Gly He Ser Asn He Ser Ala Ala Asp He Glu Ala Ala Gin Gin Ala 

245 250 255 

Gly His Thr He Lys Leu Leu Ala He Cys Glu Lys Phe Thr Asn Lys 
260 265 270 

25 Glu Gly Lys Ser Ala He Ser Ala Arg Val His Pro Thr Leu Leu Pro 
275 280 285 

Val Ser His Pro Leu Ala Ser Val Asn Lys Ser Phe Asn Ala He Phe 

290 295 300 

Val Glu Ala Glu Ala Ala Gly Arg Leu Met Phe Tyr Gly Asn Gly Ala 
30 - 305 310 3 i5 3 2o 

Gly Gly Ala Pro Thr Ala Ser Ala Val Leu Gly Asp Val Val Gly Ala 

325 330 335 

Ala Arg Asn Lys Val His Gly Gly Arg Ala Pro Gly Glu Ser Thr Tyr 
340 345 350 

35 Ala Asn Leu Pro He Ala Asp Phe Gly Glu Thr Thr Thr Arg Tyr His 
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355 360 365 

Leu Asp Met Asp Val Glu Asp Arg Val Gly Val Leu Ala Glu Leu Ala 
370 375 380 

• Ser Leu Phe Ser Glu Gin Gly He Ser Leu Arg Thr He Arg GLn Glu 
5 385 390 395 400 

Glu Arg Asp Asp Asp Ala Arg Leu He Val Val Thr His Ser Ala Leu 

405 410 415 

Glu Ser Asp Leu Ser Arg Thr Val Glu Leu Leu Lys Ala Lys Pro Val 
420 425 430 

10 Val Lys Ala He Asn Ser Val He Arg Leu Glu Arg Asp 
435 440 445 



SBJilCDtl:^ : 20 
15 mm (DM : 4&£ 

BE*iJ<Dfi^ : dna 
7 > =f- -fe > A : no 
20 BB51I 

CTGGGAAGGT GAATCGAATT 



iE5»JS# : 6 
SS^IO^^ : 20 
25 IE 91 OS! : 
m<D& : -*« 

E5i|a>«Si : o DNA 
7 > T -b > X : yes 
30 1H5»J 

TCCGAGGTTT GCAGAAGATC 20 

: 7 

U$iJtf>^£ : 4394 
35 BE5i](D^ : &§& 
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30 



35 



SH$iJ<D|l^ : Genomic DNA 

mm 

: ATCC13869 

^^S^^-rtH-^ : C D S 
?f £&g : 443. .4213 
««**SLfc^ : E 
^m^a-rse-^ : -35 signal 
# *±{5S : 281. .287 

Lfc;*;£ : P 
1#«£aT82# : -10 signal 
15 : 307. .312 

«ft$»SLfc^ : S 
*#8*£^-rag^ : rbs 
^ikfeg : 421. .428 
#«£*5g Lfc*& : S 
^Sfe^aT bE-S| : terminator 
#£i5g : 4243. .4281 
^S^^Lfc^ : S 

GICGRCMGC AAAATCGAAG CGGOGCMG CH3CGTCGGA GCCTTAAACG CCA2CGCCGC 60 

CATCCCTGAT GGTITICAATC ATCAAGTCGG TGSACX50GGG CGCAACCTGT CATCCGGACA 120 

GOGCCAACTG ATCGCGCTGG CGCGCCCCGA ACTCATCGAG CCTTCCATCA TGCTTCTCGA 180 

CGAAGCCACC TCCACCCTCG ACCCCGCCAC CGAAGCCGTT ATGCTCAACG CCTOCGATCG 240 

AGTOVCTAAG GGACGCACCA GCATCATCGT CGCGCACCGC TTGGCAAOCG CTAAAAGGGC 300 

CGACCGTATT OTCTTCTTG AACAAGSACG TATCATIGAG GACGGATCTC ACGACGCGTT 360 
GTOnCTGCT AACGGCACCT ACGCCCGCAT GTGGCATTTA ATGGCCTGAC ACGTTATTTT 
TAGGAGAACT GTCAACAAAT TA ATG CTA CAA CTG GGG CTT AGG CAT AAT CAG 

Met Leu Gin Leu Gly Leu Arg His Asn Gin 

CCA ACG ACC AAC GTT ACA GTG GAT AAA ATA AAG CTC AAT AAA CCC TCA -520 
Pro Thr Thr Asn ValThr Val Asp Lys lie Lys Leu Asn Lys Pro Ser 
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15 20 25 

AGA AGC AAG GAA AAG AGG CGA GTA CCT GCC GTG AGC AGC GCT AGT ACT 568 
Arg Ser Lys Glu Lys Arg Arg Val Pro Ala Val Ser Ser Ala Ser Thr 
30 35 40 

5 TTC GGC CAG AAT GCG TGG CTG GTA GAC GAG ATG TTC CAG CAG TTC CAG 616 
Phe Gly Gin Asn Ala Trp Leu Val Asp Glu Met Phe Gin Gin Phe Gin 

45 50 55 

AAG GAC CCC AAG TCC GTG GAC AAG GAA TGG AGA GAA CTC TTT GAG GCG 664 
Lys Asp Pro Lys Ser Val Asp Lys Glu Trp Arg Glu Leu Phe Glu Ala 
10 60 65 70 

CAG GGG GGA CCA AAT GCT ACC CCC GCT ACA ACA GAA GCA CAG CCT TCA 712 
Gin Gly Gly Pro Asn Ala Thr Pro Ala Thr Thr Glu Ala Gin Pro Ser 

75 80 85 90 

GCG CCC AAG GAG TCT GCG AAA CCA GCA CCA AAG GCT GCC CCT GCA GCC 76C 
15 Ala Pro Lys Glu Ser Ala Lys Pro Ala Pro Lys Ala Ala Pro Ala Ala 

95 100 105 

AAG GCA GCA CCG CGC GTA GAA ACC AAG CCG GCC GCC AAG ACC GCC CCT 808 
Lys Ala Ala Pro Arg Val Glu Thr Lys Pro Ala Ala Lys Thr Ala Pro 
110 115 120 

20 AAG GCC AAG GAG TCC TCA GTG CCA CAG CAA CCT AAG CTT CCG GAG CCA 856 
Lys Ala Lys Glu Ser Ser Val Pro Gin Gin Pro Lys Leu Pro Glu Pro 

125 130 135 

GGA CAA ACC CCA ATC AGG GGT ATT TTC AAG TCC ATC 
Gly Gin Thr Pro He Arg Gly He Phe Lys Ser He 
25 140 145 150 

GAT ATC TCC CTG GAA ATC CCA ACC GCA ACC TCG GTT 
Asp He Ser Leu Glu He Pro Thr Ala Thr Ser Val 
155 160 165 

GCT CGC CTC ATG TTC GAA AAC CGC GCG ATG GTC AAC 
30 Ala Arg Leu Met Phe Glu Asn Arg Ala Met Val Asn 
175 180 
CGC ACC CGC GGT GGC AAG ATC TCC TTC ACC CAC ATC 
Arg Thr Arg Gly Gly Lys He Ser Phe Thr His He 
190 195 
35 ATG GTG AAG GCA GTC ATG GCT CAC CCG GAC ATG AAC 



GCG AAG AAC ATG 904 
Ala Lys Asn Met 

CGC GAT ATG CCA 952 
Arg Asp Met Pro 
170 

GAT CAG CTC AAG 1000 
Asp Gin Leu Lys 
185 

ATT GGC TAG GCC 1048 
He Gly Tyr Ala 
200 

AAC TCC TAG GAC 1096 
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Met Val Lys Ala Val Met Ala His Pro Asp Met Asn Asn Ser Tyr Asp 

205 210 215 " • 

GTC ATC GAC GGC AAG CCA ACC CTG ATC GTG CCT GAG CAC ATC AAC CTG 1144 
. Val lie Asp Gly Lys Pro Thr Leu lie Val Pro Glu His lie Asn Leu 
5 220 225 • 230 

GGC CTT GCC ATC GAC CTT CCT CAG AAG GAC GGC TCC CGC GCA CTT GTC 1192 
Gly Leu Ala lie Asp Leu Pro Gin Lys Asp Gly Ser Arg Ala Leu Val 
235 240 245 250 

GTA GCA GCC ATC AAG GAA ACC GAG AAG ATG AAC TTC TCC GAG TTC CTC 1240 
10 Val Ala Ala lie Lys Glu Thr Glu Lys Met Asn Phe Ser Glu Phe Leu 
255 260 265 

GCA GCA TAC GAA GAC ATC GTG ACA CGC TCC CGC AAG GGC AAG CTC ACC 1288 
Ala Ala Tyr Glu Asp lie Val Thr Arg Ser Arg Lys Gly Lys Leu Thr 
270 275 280 

15 ATG GAT-GAG TAC CAG GGC GTT ACC GTT TCC TTG ACC AAC CCA GGT GGC 1336 
Met Asp Asp Tyr Gin Gly Val Thr Val Ser Leu Thr Asn Pro Gly Gly 

285 290 295 

ATC GGT ACC CGC CAC TCT GTC CCA CGT CTG ACC AAG GGC CAG GGC ACC 1384 
lie Gly Thr Arg His Ser Val Pro Arg Leu Thr Lys Gly Gin Gly Thr 
20 300 305 . 310 

ATC ATC GGT GTC GGT TCC ATG GAT TAC CCA GCA GAG TTC CAG GGC GCT 1432 
lie He Gly Val Gly Ser Met Asp Tyr Pro Ala Glu Phe Gin Gly Ala 
315 320 325 330 

TCC GAA GAC CGC CTT GCA GAG CTC GGC GTT GGA AAG CTT GTC ACC ATC 1480 
25 Ser Glu Asp Arg Leu Ala Glu Leu Gly Val Gly Lys Leu Val Thr He 
335 340 345 

ACC TCC ACC TAC GAT CAC CGC GTG ATC CAG GGT GCT GTG TCC GGT GAA 1528 
Thr Ser Thr Tyr Asp His Arg Val He Gin Gly Ala Val Ser Gly Glu 
350 355 360 

30 TTC CTG CGT ACC ATG TCT CGC CTG CTC ACC GAT GAT TCC TTC TGG GAT 1576 
Phe Leu Arg Thr Met Ser Arg Leu Leu Thr Asp Asp Ser Phe Trp Asp 

365 370 375 

GAG ATC TTC GAC GCA ATG AAC GTT CCT TAC ACC CCA ATG CGT TGG GCA 1624 
Glu He Phe Asp Ala Met Asn Val Pro Tyr Thr Pro Met Arg Trp Ala 
35 380 385 390 
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CAG GAC GTT CCA AAC ACC GGT GTT GAT AAG AAC ACC CGC GTC ATG CAG 1672 
Gin Asp Val Pro Asn Thr Gly Val Asp Lys Asn Thr Arg Val Met Gin 
395 400 405 410 

CTC ATT GAG GCA TAG CGC TCC GGT GGA CAC CTC ATC GCT GAC ACC AAC 1720 
5 Leu He Glu Ala Tyr Arg Ser Arg Gly His Leu He Ala Asp Thr Asn 
415 420 425 

CCA CTT TCA TGG GTT CAG CCT GGC ATG CCA GTT CCA GAC CAC CGC GAC 1768 
Pro Leu Ser Trp Val Gin Pro Gly Met Pro Val Pro Asp His Arg Asp 
• 430 435 440 

10 CTC GAC ATC GAG ACC CAC AGC CTG ACC ATC TGG GAT CTG GAC CGT ACC 1816 
Leu Asp He Glu Thr His Ser Leu Thr He Trp Asp Leu Asp Arg Thr 

445 450 455 

TTC AGC GTC GGT GGC TTC GGC GGC AAG GAG ACC ATG ACC CTG CGC GAG 1864 
Phe Ser Val Gly Gly Phe Gly Gly Lys Glu Thr Met Thr Leu Arg Glu 
15 460 465 1 470 

GTA CTG TCC CGC CTG CGC GCT GCC TAC ACC TTG AAG GTC GGC TCC GAA 1912 
Val Leu Ser Arg Leu Arg Ala Ala Tyr Thr Leu Lys Val Gly Ser Glu 
475 480 485 490 

TAC ACC CAC ATC CTG GAC CGC GAC GAG CGC ACC TGG CTG CAG GAC CGC I960 
20 Tyr Thr His He Leu Asp Arg Asp Glu Arg Thr Trp Leu Gin Asp Arg 
495 500 505 

CTC GAA GCC GGA ATG CCA AAG CCA ACC CAG GCA GAG CAG AAG TAC ATC 2008 
Leu Glu Ala Gly Met Pro Lys Pro Thr Gin Ala Glu Gin Lys Tyr He 
510 515 520 

25 CTG CAG AAG CTG AAC GCC GCA GAG GCT TTC GAG AAC TTC CTG CAG ACC 2056 
Leu Gin Lys Leu Asn Ala Ala Glu Ala Phe Glu Asn Phe Leu Gin Thr 

525 530 535 

AAG TAC GTC GGC CAG AAG CGC TTC TCC CTC GAA GGT GCA GAA GCT CTC 2104 
Lys Tyr Val Gly Gin Lys Arg Phe Ser Leu Glu Gly Ala Glu Ala Leu 
30 • 540 545 550 

ATC CCA CTG ATG GAC TCC GCC ATC GAC ACC GCC GCA GGC CAG GGC CTC 2152 
He Pro Leu Met Asp Ser Ala He Asp Thr Ala Ala Gly Gin Gly Leu 
555 560 565 570 

GAC GAA GTT GTC ATC GGT ATG CCA CAC CGT GGT CGC CTC AAC GTG CTG. 2200 
35 Asp Glu Val Val He Gly Met Pro His Arg Gly Arg Leu Asn Val Leu 
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575 5 8 o 585 

TTC AAC ATC GTG GGC AAG CCA CTG GCA TCC ATC TTC AAC GAG TTT GAA 2248 
Phe Asn lie Val Gly Lys Pro Leu Ala Ser lie Phe Asn Glu Phe Glu 
590 595 6 oo 

5 GGC CAA ATG GAG CAG GGC CAG ATC GGT GGC TCC GGT GAC GTG AAG TAC 2296 
Gly Gin Met Glu Gin Gly Gin lie Gly Gly Ser Gly Asp Val Lys Tyr 

605 610 615 

CACCTCG^TCCC^AGGCCAGC^ ^ 
His Leu Gly Ser Glu Gly Gin His Leu Gin Met Phe Gly Asp Gly Glu 
10 620 625 630 

ATC AAG GTC TCC CTG ACT GCT AAC CCG TCC CAC CTG GAA GCT GTT AAC 2392 
He Lys Val Ser Leu Thr Ala Asn Pro Ser His Leu Glu Ala Val Asn 
635 6 <*0 645 6 50 

CCA GTG ATG GAA GGT ATC GTC CGC GCA AAG CAG GAC TAG CTG GAC AAG 2440 
Pro Val Met Glu Gly lie Val Arg Ala Lys Gin Asp Tyr Leu Asp Lys 

655 660 6 65 

GGC GTA GAC GGC AAG ACT GTT GTG CCA CTG CTG CTC CAC GGT GAC GCT 2488 
Gly Val Asp Gly Lys Thr Val Val Pro Leu Leu Leu His Gly Asp Ala 

670 675 680 

GCA TTC GCA GGC CTG GGC ATC GTG CCA GAA ACC ATC AAC CTG GCT AAG 2536 
Ala Phe Ala Gly Leu Gly He Val Pro Glu Thr lie Asn Leu Ala Lys 

685 690 695 

CTG CGT GGC TAC GAC GTC GGA GGC ACC ATC CAC ATC GTG GTG AAC AAC 2584 
Leu Arg Gly Tyr Asp Val Gly Gly Thr He His lie Val Val Asn Asn 
25 • 700 705 710 

CAG ATC GGC TTC ACC ACC ACC CCA GAC TCC AGC CGC TCC ATG CAC TAC 2632 
Gin He Gly Phe Thr Thr Thr Pro Asp Ser Ser Arg Ser Met His Tyr 
715 720 725 730 

GCA ACC GAC TAC GCC AAG GCA TTC GGC TGC CCA GTC TTC CAC GTC AAT 2680 
Ala Thr Asp Tyr Ala Lys Ala Phe Gly Cys Pro Val Phe His Val Asn 

735 740 745 

GGT GAT GAC CCA GAG GCA GTT GTC TGG GTT GGC CAG CTG GCA ACC GAG 2728 
Gly Asp Asp Pro Glu Ala Val Val Trp Val Gly Gin Leu Ala Thr Glu 

750 755 760 

TAC CGT CGT CGC TTC GGC AAG GAC GTC TTC ATC GAC CTC GTT TGC TAC 2776 



20 



WO 97/48790 



61 



PCT/JP97/01886 



Tyr Arg Arg Arg Phe Gly Lys Asp Val Phe lie Asp Leu Val Cys Tyr 

765 770 775 

CGC CTC CGC GGC CAC AAC GAA OCT GAT GAT OCT TCC ATG ACC CAG CCA 2824 
•Arg Leu Arg Gly His Asn Glu Ala Asp Asp Pro Ser Met Thr Gin Pro 
5 780 785 790 

AAG ATG TAT GAG CTC ATC ACC GGC CGC GAG ACC GTT CGT GCT CAG TAC 2872 
Lys Met Tyr Glu Leu lie Thr Gly Arg Glu Thr Val Arg Ala Gin Tyr 
795 800 805 810 

ACC GAA GAC CTG CTC GGA CGT GSV GAC CTC TCC AAC GAA GAT GCA GAA 2920 
10 Thr Glu Asp Leu Leu Gly Arg Gly Asp Leu Ser Asn Glu Asp Ala Glu 
815 820 825 

GCA GTC GTC CGC GAC TTC CAC GAC CAG ATG GAA TCT GTG TTC AAC GAA 2968 
Ala Val Val Arg Asp Phe His Asp Gin Met Glu Ser Val Phe Asn Glu 
830 835 840 

15 GTC AAG GAA GGC GGC AAG AAG CAG GCT GAG GCA CAG ACC GGC ATC ACC 3016 
Val Lys Glu Gly Gly Lys Lys Gin Ala Glu Ala Gin Thr Gly lie Thr 

845 850 855 

GGC TCC CAG AAG CTT CCA CAC GGC. CTT GAG ACC AAC ATC TCC CGT GAA 3064 
Gly Ser Gin Lys Leu Pro His Gly Leu Glu Thr Asn lie Ser Arg Glu 
20 860 865 870 

GAG CTC CTG GAA CTG GGA CAG GCT TTC GCC AAC ACC CCA GAA GGC TTC 3112 
Glu Leu Leu Glu Leu Gly Gin Ala Phe Ala Asn Thr Pro Glu Gly Phe 
875 880 885 890 

AAC TAC CAC CCA CGT GTG GCT CCA GTT GCT AAG AAG CGC GTC TCC TCT 3160 
25 Asn Tyr His Pro Arg Val Ala Pro Val Ala Lys Lys Arg Val Ser Ser 
895 900 905 

GTC ACC GAA GGT GGC ATC GACTC<5G<^TGGGGCGAGCTCCTC GCC TTC 3208 
Val Thr Glu Gly Gly He Asp Trp Ala Trp Gly Glu Leu Leu Ala Phe 
910 915 920 

30 GGT TCC CTG GCT AAC TCC GGC CGC TTG GTT CGC CTT GCA GGT GAA GAT 3256 
Gly Ser Leu Ala Asn Ser Gly Arg Leu Val Arg Leu Ala Gly Glu Asp 

925 930 935 

TCC CGC CGC GGT ACC TTC ACC CAG CGC CAC GCA GTT GCC ATC GAC CCA 3304 
Ser Arg Arg Gly Thr Phe Thr Gin Arg His Ala Val Ala He Asp Pro 
35 940 945 950 
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GCG ACC GCT GAA GAG TTC AAC CCA CTC CAC GAG CTT GCA CAG TCC AAG 3352 
Ala Thr Ala Glu Glu Phe Asn Pro Leu His Glu Leu Ala Gin Ser Lys 
955 960 965 970 

. GGC AAC AAC GGT AAG TTC CTG GTC TAG AAC TCC GCA CTG ACC GAG TAG 3400 
Gly Asn Asn Gly Lys Phe Leu Val Tyr Asn Ser Ala Leu Thr Glu Tyr 

975 980 985 

GCA GGC ATG GGC TTC GAG TAC GGC TAC TCC GTA GGA AAC GAA GAC TCC 3448 
Ala Gly Met Gly Phe Glu Tyr Gly Tyr Ser Val Gly Asn Glu Asp Ser 

990 995 1000 

GTC GTT GCA TGG GAA GCA CAG TTC GGC GAC TTC GCC AAC GGC GCT CAG 3496 
Val Val Ala Trp Glu Ala Gin Phe Gly Asp Phe Ala Asn Gly Ala Gin 

1005 1010 1015 

ACC ATC ATC GAT GAG TAC GTC TCC TCA GGC GAA GCT AAG TGG GGC CAG 3544 
Thr He He Asp Glu Tyr Val Ser Ser Gly Glu Ala Lys Trp Gly Gin 

1020 1025 1030 

ACC TCC AAG CTG ATC CTT CTG CTG OCT CAC GGC TAC GAA GGC CAG GGC 3592 
Thr Ser Lys Leu He Leu Leu Leu Pro His Gly Tyr Glu Gly Gin Gly 
1035 1040 1045 1050 

CCA GAC CAC TCT TCC GCA CGT ATC GAG CGC TTC CTG CAG CTG TGC GCT 3640 
Pro Asp His Ser Ser Ala Arg He Glu Arg Phe Leu Gin Leu Cys Ala 

1055 1060 1065 

GAG GGT TCC ATG ACT GTT GCT CAG CCA TCC ACC CCA GCA AAC CAC TTC 3688 
Glu Gly Ser Met Thr Val Ala Gin Pro Ser Thr Pro Ala Asn His Phe 

1070 1075 1080 

CAC CTG CTG CGT CGT CAC GCT CTG TCC GAC CTG AAG CGT CCA CTG GTT 3736 
His Leu Leu Arg Arg His Ala Leu Ser Asp Leu Lys Arg Pro Leu Val - 

1085 1090 1095 

ATC TTC ACC COG AAG TCC ATG CTG CGT AAC AAG GCT GCT GCC TCC GCA 3784 
He Phe Thr Pro Lys Ser Met Leu Arg Asn Lys Ala Ala Ala Ser Ala 

1100 iios mo 

CCA GAA GAC TTC ACT GAG GTC ACC AAG TTC CAA TCC GTG ATC GAC GAT 3832 
Pro Glu Asp Phe Thr Glu Val Thr Lys Phe Gin Ser Val He Asp Asp 
1115 1120 H25 1130^ 

CCA AAC GTT GCA GAT GCA GCC AAG GTG AAG AAG GTC ATG CTG. GTC TCC 3880 
Pro Asn Val Ala Asp Ala Ala Lys Val Lys Lys Val Met Leu Val Ser 
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1135 1140 H45 

GGC AAG CTG TAC TAC GAA TTG GCA AAG CGC AAG GAG AAG" GAC GGA CGC 3928 
Gly Lys Leu Tyr Tyr Glu Leu Ala Lys Arg Lys Glu Lys Asp Gly Arg 
1150 1155 1160 

5 GAC GAC ATC GCG ATC GTT CGT ATC GAA ATG CTC CAC CCA ATT CCG TTC 3976 
Asp Asp He Ala He Val Arg He Glu Met Leu His Pro He Pro Phe 

1165 1170 1175 

AAC CGC ATC TCC GAG GCT CTT GCC GGC TAC CCT AAC GCT GAG GAA GTC 4024 
Asn Arg He Ser Glu Ala Leu Ala Gly Tyr Pro Asn Ala Glu Glu Val 
10 1180 1185 1190 

CTC TTC GTT CAG GAT GAG CCA GCA AAC CAG GGC CCA TGG CCG TTC TAC 4072 
Leu Phe Val Gin Asp Glu Pro Ala Asn Gin Gly Pro Trp Pro Phe Tyr 
1195 1200 1205 1210 

CAG GAG CAC CTC CCA GAG CTG ATC CCG AAC ATG CCA AAG ATG CGC CGC 4120 
15 Gin Glu His Leu Pro Glu Leu He Pro Asn Met Pro Lys Met Arg Arg 
1215 1220 1225 

GTT TCC CGC CGC GCT CAG TCC TCC ACC GCA ACT GGT GTT GCT AAG GTG 4168 
Val Ser Arg Arg Ala Gin Ser Ser Thr Ala Thr Gly Val Ala Lys Val 
1230 1235 1240 

20 CAC CAG CTG GAG GAG AAG CAG CTT ATC GAC GAG GCT TTC GAG GCT 4213 
His Gin Leu Glu Glu Lys Gin Leu He Asp Glu Ala Phe Glu Ala 

1245 1250 1255 

TAAGTCTTTA TAGTCCTGCA CTAGCCTAGA GGGCCTTATG CAGTGTGAAT CACACAGCAT 4273 
AAGGCCCTTT TTGCTGCCGT GGTTGCCTAA GGTGGAAGGC ATGAAACGAA TCTGTGCGGT 4333 
25 CACGATCTCT TCAGTACTTT TGCTAAGTGG CTGCTCCTCC ACTTCCACCA CGCAGCTCGA 4393 
G 4394 

iSJiJ*-^- : 8 

mmn&z : 1257 
30 mmom : 

mm 

Met Leu Gin Leu Gly Leu Arg His Asn Gin Pro Thr Thr Asn Val Thr 
35 1 5 10 15 
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Val Asp Lys He Lys Leu Asn Lys Pro Ser Arg Ser Lys Glu Lys Arg 

20 25 30 ■ 

Arg Val Pro Ala Val Ser Ser Ala Ser Thr Phe Gly Gin Asn Ala Trp 
35 40 45 

5 Leu Val Asp Glu Met Phe Gin Gin Phe Gin Lys Asp Pro Lys Ser Val 
50 55 60 

Asp Lys Glu Trp Arg Glu Leu Phe Glu Ala Gin Gly Gly Pro Asn Ala 
65 70 75 80 

Thr Pro Ala Thr Thr Glu Ala Gin Pro Ser Ala Pro Lys Glu Ser Ala 
10 85 90 95 

Lys Pro Ala Pro Lys Ala Ala Pro Ala Ala Lys Ala Ala Pro Arg Val 

100 105 HO 

Glu Thr Lys Pro Ala Ala Lys Thr Ala Pro Lys Ala Lys Glu Ser Ser 
115 120 125 

15 Val Pro Gin Gin Pro Lys Leu Pro Glu Pro Gly Gin Thr Pro He Arg 
130 135 140 

Gly He Phe Lys Ser He Ala Lys Asn Met Asp He Ser Leu Glu He 
!45 150 155 160 

Pro Thr Ala Thr Ser Val Arg Asp Met Pro Ala Arg Leu Met Phe Glu 
20 165 170 175 

Asn Arg Ala Met Val Asn Asp Gin Leu Lys Arg Thr Arg Gly Gly Lys 

180 185 190 

He Ser Phe Thr His lie lie Gly Tyr Ala Met Val Lys Ala Val Met 
195 200 205 

25 Ala His Pro Asp* Met Asn Asn -Ser Tyr Asp Val He Asp Gly Lys Pro 
210 215 220 

Thr Leu lie Val Pro Glu His He Asn Leu Gly Leu Ala He Asp Leu 
225 230 235 240 

Pro Gin Lys Asp Gly Ser Arg Ala Leu Val Val Ala Ala lie Lys Glu 
30 245 250 255 

Thr Glu Lys Met Asn Phe Ser Glu Phe Leu Ala Ala Tyr Glu Asp He 

260 265 270 

Val Thr Arg Ser Arg Lys Gly Lys Leu Thr Met Asp Asp Tyr Gin Gly 
275 280 285 

35 Val Thr Val Ser Leu Thr Asn Pro Gly Gly He Gly Thr Arg His Ser 
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290 295 300 

Val Pro Arg Leu Thr Lys Gly Gin Gly Thr He He Gly Val Gly Ser 
305 310 315 320 

Met Asp Tyr Pro Ala Glu Phe Gin Gly Ala Ser Glu Asp Arg Leu Ala 
5 325 330 335 

Glu Leu Gly Val Gly Lys Leu Val Thr He Thr Ser Thr Tyr Asp His 

340 345 350 

Arg Val He Gin Gly Ala Val Ser Gly Glu Phe Leu Arg Thr Met Ser 
355 360 365 

10 Arg Leu Leu Thr Asp Asp Ser Phe Trp Asp Glu He Phe Asp Ala Met 
370 375 380 

Asn Val Pro Tyr Thr Pro Met Arg Trp Ala Gin Asp Val Pro Asn Thr 
385 390 395 400 

Gly Val Asp Lys Asn Thr Arg Val Met Gin Leu He Glu Ala Tyr Arg 
15 - 405 410 415 

Ser Arg Gly His Leu He Ala Asp Thr Asn Pro Leu Ser Trp Val Gin 

420 425 430 

Pro Gly Met Pro Val Pro Asp His Arg Asp Leu Asp He Glu Thr His 
435 440 445 

20 Ser Leu Thr He Trp Asp Leu Asp Arg Thr Phe Ser Val Gly Gly Phe 
450 455 460 

Gly Gly Lys Glu Thr Met Thr Leu Arg Glu Val Leu Ser Arg Leu Arg 
465 470 475 480 

Ala Ala Tyr Thr Leu Lys Val Gly Ser Glu Tyr Thr His He Leu Asp 
25 485 490 495 

Arg Asp Glu Arg Thr Trp Leu Gin Asp Arg Leu Glu Ala Gly Met Pro 

500 505 510 

Lys Pro Thr Gin Ala Glu Gin Lys Tyr He Leu Gin Lys Leu Asn Ala 
515 520 525 

30 Ala Glu Ala Phe Glu Asn Phe Leu Gin Thr Lys Tyr Val Gly Gin Lys 
530 535 540 

Arg Phe Ser Leu Glu Gly Ala Glu Ala Leu He Pro Leu Met Asp Ser 
545 550 555 560 

Ala He Asp Thr Ala Ala Gly Gin Gly Leu Asp Glu Val Val He Gly 
35 565 570 575 
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Met Pro His Arg Gly Arg Leu Asn Val Leu Phe Asn He Val Gly Lys 

580 585 590 - 

Pro Leu Ala Ser He Phe Asn Glu Phe Glu Gly Gin Met Glu Gin Gly 
595 600 605 

5 Gin He Gly Gly Ser Gly Asp Val Lys Tyr His Leu Gly Ser Glu Gly 
610 615 620 

Gin His Leu Gin Met Phe Gly Asp Gly Glu He Lys Val Ser Leu Thr 
625 630 635 640 

Ala Asn Pro Ser His Leu Glu Ala Val Asn Pro Val Met Glu Gly He 
10 645 650 655 

Val Arg Ala Lys Gin Asp Tyr Leu Asp Lys Gly Val Asp Gly Lys Thr 

660 665 670 

Val Val Pro Leu Leu Lieu His Gly Asp Ala Ala Phe Ala Gly Leu Gly 
675 680 685 

15 He Val Pro Glu Thr He Asn Leu Ala Lys Leu Arg Gly Tyr Asp Val 
690 695 700 

Gly Gly Thr He His He Val Val Asn Asn Gin He Gly Phe Thr Thr 
705 710 715 720 

Thr Pro Asp Ser Ser Arg Ser Met His Tyr Ala Thr Asp Tyr Ala Lys 
20 725 730 735 

Ala Phe Gly Cys Pro Val Phe His Val Asn Gly Asp Asp Pro Glu Ala 

740 745 750 

Val Val Trp Val Gly Gin Leu Ala Thr Glu Tyr Arg Arg Arg Hie Gly 
755 760 765 

25 Lys Asp Val Phe He Asp Leu Val Cys Tyr Arg Leu Arg Gly His Asn 
770 775 780 

Glu Ala Asp Asp Pro Ser Met Thr Gin Pro Lys Met Tyr Glu Leu He 
785 790 795 800 

Thr Gly Arg Glu Thr Val Arg Ala Gin Tyr Thr Glu Asp Leu Leu Gly 
30 805 810 815 

Arg Gly Asp Leu Ser Asn Glu Asp Ala Glu Ala Val Val Arg Asp Phe 

820 825 830 

His Asp Gin Met Glu Ser Val Phe Asn Glu Val Lys Glu Gly Gly Lys 
835 840 845 

35 Lys Gin Ala Glu Ala Gin Thr Gly He Thr Gly Ser Gin Lys Leu Pro 
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850 855 860 

His Gly Leu Glu Thr Asn He Ser Arg Glu Glu Leu Leu- Glu Leu Gly 
865 870 875 880 

Gin Ala Phe Ala Asn Thr Pro Glu Gly Phe Asn Tyr His Pro Arg Val 
5 885 890 895 

Ala Pro Val Ala Lys Lys Arg Val Ser Ser Val Thr Glu Gly Gly He 

900 905 910 

Asp Trp Ala Trp Gly Glu Leu Leu Ala Phe Gly Ser Leu Ala Asn Ser 
915 920 925 

10 Gly Arg Leu Val Arg Leu Ala Gly Glu Asp Ser Arg Arg Gly Thr Phe 
930 935 . 940 

Thr Gin Arg His Ala Val Ala He Asp Pro Ala Thr Ala Glu Glu Phe 
945 950 955 960 

Asn Pro Leu His Glu Leu Ala Gin Ser Lys Gly Asn Asn Gly Lys Phe 
15 965 970 975 

Leu Val Tyr Asn Ser Ala Leu Thr Glu Tyr Ala Gly Met Gly Phe Glu 

980 985 990 

Tyr Gly Tyr Ser Val Gly Asn Glu Asp Ser Val Val Ala Trp Glu Ala 
995 1000 1005 

20 Gin Phe Gly Asp Phe Ala Asn Gly Ala Glu Thr He He Asp Glu Tyr 
1010 1015 1020 

Val Ser Ser Gly Glu Ala Lys Trp Gly Gin Thr Ser Lys Leu He Leu 
025 1030 1035 1040 

Leu Leu Pro His Gly Tyr Glu Gly Gin Gly Pro Asp His Ser Ser Ala 
25 1045 1050 1055 

Arg He Glu Arg Phe Leu Gin Leu Cys Ala Glu Gly Ser Met Thr Val 

1060 1065 1070 

Ala Gin Pro Ser Thr Pro Ala Asn His Phe His Leu Leu Arg Arg His 
1075 1080 1085 

30 Ala Leu Ser Asp Leu Lys Arg Pro Leu Val He Phe Thr Pro Lys Ser 
1090 1095 1100 

Met Leu Arg Asn Lys Ala Ala Ala Ser Ala Pro Glu Asp Phe Thr Glu 
105 , 1110 1115 1120 

Val Thr Lys Phe Gin Ser Val He Asp Asp Pro Asn Val Ala Asp Ala 
35 1125 1130 1135 
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Ala Lys Val Lys Lys Val Met Leu Val Ser Gly Lys Leu Tyr Tyr Glu 

1140 H45 n50 

Leu Ala Lys Arg Lys Glu Lys Asp Gly Arg Asp Asp He Ala lie Val 

1155 H60 U65 

Arg lie Glu Met Leu His Pro lie Pro Phe Asn Arg He Ser Glu Ala 

1170 H75 U80 

Leu Ala Gly Tyr Pro Asn Ala Glu Glu Val Leu Phe Val Gin Asp Glu 

1190 1200 
Pro Ala Asn Gin Gly Pro Trp Pro Phe Tyr Gin Glu His Leu Pro Glu 

1205 1210 1215 

Leu lie Pro Asn Met Pro Lys Met Arg Arg Val Ser Arg Arg Ala Gin 
1220 1225 123Q 

. Ser ser Tnr Ala Thr Gly Val Ala Lys Val His Gin Leu Glu Glu Lys 
1235 1240 X245 

15 Gin Leu He Asp Glu Ala Phe Glu Ala 
1250 1255 

iS*lJ#^ : 9 
IH^I(7)^^ : 2 0 
20 SB^J(7)^ : 

T>iF-tr >X : no 
25 SB51J 

CTGTCTGAAG GATCGGTTCT 2 0 

m&im-^ : i o 

E^JCDS^ : 2 9 
30 mO& : -#fS 

7>^-tr : yes 

urn 

35 GAGTGCTCAG GCCCCTGTCC CTCGTAACC 29 
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